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TOOL & CUTTER GRINDER 


TOOLS CUTTER offers exceptional flexibility in 
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It cannot be too strongly 
recommended that users 
of die castings insist upon 
metallurgical and quality 


control by the supplier. 


All our die castings in zinc, 
aluminium and copper 
alloys are produced under 
strict metallurgical and 
quality control. 


We 0) N A.1.D. & A.R.B. APPROVED. 
& CO, ENFIELD (1919) LTD. 


SOUTHBURY WORKS . PONDERS END . MIDDLESEX. 
TEL: HOWARD 1484. GRAMS : DIESINKER ENFIELD . 
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“On the wrong foot again, old boy. 
When will you learn... !” 
“When I’ve been at it as long as you — 
| might make a better showing.” 
“* Don’t sound so glum — 
you’ ve taught me one thing— 
and I’m your humble servant.” 
“Ah! back to M. & C. Service — 
my ‘ coup de grace ’.” 
y “Never a moment’s worry! On your Guard!” 
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Because magnesium is the lightest of all structural metals, and the easiest to 


machine, all production jobs involving the use of Elektron Magnesium Alloys 


start with assured advantages in time, power, equipment, man hours, floor space 
and tools. The economical ‘machinability’ of these alloys is as important to the 
Production Engineer as their lightness is to the designer—one of the reasons 
why Elektron castings are being used for jet engines, omnibuses and heavy 
commercial vehicles, in textile machinery and in some 250,000 Ferguson 


tractors. Write for a copy of our booklet on ‘‘Machining’’. 


MAGNESIUM ELEKTRON LIMITED 


CLIFTON JUNCTION MANCHESTER 


London Office: Bath House 82 Piccadily W.1 
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Designers Diary N. 
The chair illustrated in this announcement is of special interest. Designed 
by John D. Vale of the British Industrial Plastics Ltd. Design Service, it 
a gained a Ist Class award in a recent Outdoor Seating Competition, spon- 
xe ; sored by the Council of Industrial Design in co-operation with the City of 
\ Birmingham Corporation. Reprints will be supplied on request. 
The Product 
Chairs for outdoor seating in public places pose an 
\ interesting problem for the designer. They need to be 
tremendously strong, yet light enough to handle; they must 
| , be very resistant to adverse weather conditions, yet need a 
| he minimum of maintenance ; they should be gay and colour- 
\ = —F\ 4 ff ful in appearance, yet utilitarian enough to facilitate 
SF “i transport and storage. 
The Design 
™ A decorative metal frame onto waich is rivetted 
\ a resin-bonded glass fibre seat panel, forms 
/ the basic specification. 
It has been observed that many elderly or 
weary people need to ‘heave’ themselves up 
i, . out of a chair, and although a conventional 
ji \ armrest was not considered necessary to enable 
j this to be done, it was felt that some provision 
f should be made for this action. Therefore, 
H } armlets have been provided. They not only 
} facilitate handling, but also add _ structural 
strength to the chair. 
The seat panel, set at an angle which prevents 
\ easy lodgment of rainwater, is anatomically 
€9 correct. During fabrication, a printed identi- 
fication label is permanently bonded into its 
: underside. 
| The Material 
ds For the frame, a welded construction of 4 in. diameter steel. For the seat, glass 
fibre impregnated with British Industrial Plastics polyester resin, a new material 
offering numerous advantages over the more traditional ones usually employed 
for such seats. 
Ithas a very high impact and tensile strength, a surface which cannot be easily 
disfigured, and is available in fast, permanent colours. A seat panel produced in 
this material will not be unduly affected chemically or physically by exposure to 
the severest climatic conditions. 
The B.I.P. Technical Advisory Service will assist industrial designers and manufacturers who use plastics mouldings in 
their produc‘ion processes. Advice is freely offered regarding product styling, mould design, choice of materials and 
moulding techniques. The Service exists primarily to assist your own designers and technicians regarding those 
problems peculiar to plastics mouldings, with which only a specialist can be completely conversant. 
BYP 
BRITISH INDUSTRIAL PLASTICS LIMITED CH?) | ARGYLL STREET, LONDON, W.! 
REETLE’ is @ trade mark registered in Great Britain and most countries of the world 
ie | 
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Pumping molasses at 120 gallons per minute is typical 
of the heavy tasks Hamworthy pumps perform. Sound 
castings are needed. For these, as for pumps of all 

; types, Meehanite castings have proved outstandingly 
MEEHEANITE METAL FOUNDRIES AT YOUR SERVICE dependable in providing resistance to _ pressure, 
i corrosion and wear. When other properties are re- 


MEEHANITE METAL Carmichael Bros. Limited. Nile Street, South Shields. quired in a casting—heat resistance or any of the 
AN HEGE FU CS es See See ae Sener. See. combinations of qualities demanded in_ general 
*, — . 5 a . 
," John Harper (Meehanite) Limited. Willenhall, Staffs. : : : ; 
G. M. Hay and Company Limited. Glasgow. engineering—there is a type of Meehanite metal that 


Write for C. A. Parsons and Company Ltd. Newcastle-on-Tyne, 6. 
a copy of ‘* The Qualcast (Ealing Park) Ltd. London, W.5. 
Specification of Meehanite Richards (Leicester) Limited. Leicester. 
Metal '’ MS107A _— Southern Foundries Ltd. Waddon. Croydon, Surrey. 
toany of the Winget Limited. Rochester. 
Mechanite Foundries  ashmore, Benson Pease and Co. Stockton-onTees. 
listed. ‘Phe Butterley Company Limited. Ripley, Derby 
> Cameron and Roberton Limited. Kirkintilloch 


is right for the particular casting. 


VMecehanite 


For uniformly good castings, consult a Meehanite Foundry 


THE INTERNATIONAL MEEHANITE METAL COMPANY LIMITED [a oerenoaste WH odaal 


66 VICTORIA STREET, LONDON, S.W.1. Telephone: ViCtoria 992/-22 Telegrams: Meerion Phone London 
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Macron Kellettii 


Macron shells have the characteristic 
family shape of a crooked horn. Macron 
Kellettii may be as much as three inches 
long. It has a thick, horny epidermis, 
black or brown in colour, the shell itself 
being thick and white. It is found in the 
Gulf of California and near San Diego. 


Garia Intermedia 


Garia Shells are elaborately sculptured and deli- 
cately coloured. They are bivalves with a pair 
of tooth-like projections in one valve but only 
one in the other. Garia Intermedia is about 23 
inches long, having a whitish shell streaked with 
fine rays of rose colour. It is found in European 
waters, particularly off the coast of Portugal. 


Shell Garia Oils — extreme pressure oils of the 
‘““active’’ type — are recommended for severe 
cutting operations on tough steels and other 
materials which are difficult to machine. 

Shell Macron Oils are E.P. oils ofa less 
active type ; they can be used for less 
severecutting operationsonalltypesof 
ferrous and non-ferrous metals with- 
outfearofstainingandare particularly 
suitable for automatic lathe work. 








Seashell Oils are produced as the result of world- 
wide research. Here you see a Shell scientist 
using an instrument capable of detecting surface 
irregularities to a millionth of an inch. 
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Garta and Macron 
—Seashells Symbolising Free Cutting 





Shell Garia Oils and Shell Macron Oils 
are marketed throughout the world. 
There is a Seashell grade for every in- 
dustrial use—and each of these grades 
is available everywhere in the same 
high quality. Shell lubrication en- 
gineers will be pleased to provide 
further information and to make 
specific recommendations for 
particular purposes. 
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Shell AZacron Ol 
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COPYING LATHE 


The use of +GF# Copying Lathes is taking British industry 

a long step forward in higher productivity — new high levels 

being constantly attained by reason of features such as those 

shown below. Write now for fully descriptive literature. Let 

Jus give you a production demonstration on your own work 
_\—from your own prototype. 





fm  SWIVELLING \  MULTI-CUT 
m COPYING SLIDE) RECYCLING DEVICE 





the model illustrated, the hydraulic copying slide holding the single The recycling device, a supplementary attachment, permits up to 
it tool can be set either in a vertical position or at an angle of 60 degrees 6 consecutive cuts to be taken in one automatic cycle, greatly facilitating 
e axis of rotation, thus considerably extending the work range. the operation of several machines by one man. 


ADDITIONAL CUTS IF NEEDED. 








ci adal For better work faster — at less cost — chanve to +F+ 
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—and watch your output figures soar! Conversion to full or semi-automatic 
working by means of MAXAM pneumatic equipment, costs only a small fraction of 
the capital value of the machine or process involved. Yet the effect is enormous — 
our clients are gaining anything from 100% to 600% increased production. MAXAM 
conversion means much more output at much lower costs. 

Such conversion may completely solve your problems. If, however, you are 
developing new machines or new systems we strongly advise you to call in MAXAM 
right from the start. We have been partners in the design of some outstandingly 
successful automatic processes. 

As today’s most up-to-date production technique, MAXAM is being adopted in 
many different industries all over the country—may we send you a descriptive 


leaflet or a catalogue ? 


MAXAM Dept. ‘C’ THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall 
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COVENTRY GAUGE & TOOL CO. LTD. 
COVENTRY, GT. BRITAIN 


Warwick Castle 





' No. $8 AERO TURBINE BLADE ROOT-FORM GRINDER 
2. TAPER DIAMETER MEASURING MACHINE 
3. BROACHES 











XVill The Institution of Production Engineers Journal 















PROFILE GRINDING — 
MACHINES 





A fifty-to-one drawing of the 
desired profile is mounted on the 
drawing table of the machine, 
and is used in conjunction with 
the pantograph system. The 
pantograph imparts a fifty-to- 
one reduction to its final arm in 
which is incorporated the pro- 
jection unit. 
Work is focussed under the 
microscope, and the tracing 
point of the pantograph moved 
H along the drawn profile. The 
Pantograph J grinding wheel is fed manually 
i into the work and the exact 
progress of grinding can be 
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Wernpuses followed in the field of the 
Grinding Wheel projection screen or microscope, 
Drawing 


These machines are currently used in the toolrooms of a host 
of important aircraft, automobile, watchmaking and general 
engineering organisations for the production of profile gauges, 
form tools, press tools and many other highly precise aids to 
production. 

Operators and managements in these works fully appreciate the 
value of the Wickman Optical Profile Grinding Machine—‘The 
most helpful piece of equipment we’ve got,” says one—and 
another, ““We could not produce our type of work without it.” 
We would like you to meet some of these users, we think they 
would convince you. Why not let us take you round, or send 
you fuller information. 
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CIRCULAR FORM DIE GAUGE for Stator FLAT FORM TOOL 
TOOL Blade Tungsten Carbide Tip 
Grinding time 1} hours Gauge Steel From unshaped tip 
Accuracy — 001 Seocks removal ‘ Psedl Grinding time 80 mins 
Grindi im § rs . ° 
p tact : 20 9003" Accuracy ri 001 
1 1 
WICKMAN of COVENTRY 
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Some Aspects of Personnel Management 


. by Dr. A. S. ROY, 
Personnel Manager, The British Oxygen Company, Ltd. 





. ECENTLY in the report on Personnel Administration, one of a series on Ten Years’ Progress in 
a Management which appeared in the Transactions of the American Engineering Society,* 
it was stated that in the U.S.A. the last decade had seen more interest, progress and development 
in the management of personnel than in any other previous period. Perhaps the most significant change 
during these ten years had been the change in attitude on the part of top management, which had now 
begun to realise that the personnel policies and programmes of a company cannot be made effective 
unless they are carried into effect by the day to day actions and the participation of all levels of manage- 
ment. The views of top executives in the U.S.A. indicated : 











1. That during the past ten years personnel policies have been given an increasingly important place in 
the agenda of top management councils. 

2. That today there is a wider participation in personnel matters by higher executives who represent 
the principal divisions of a corporation. 

3. That today there is more frequent participation by the chief personnel officer in discussions con- 
cerning the impact of general management policies on personnel relations. 

4. That there are numerous devices for the formulation of personnel policy, all of which involve both 
top management and personnel representatives, and that there obviously can be no line of demarca- 
tion between those policies to be decided upon strictly by management and those to be resolved by 
the personnel director alone. 





In employment procedures there has been a development of techniques in order io find the right 
employee for each job, so that the greatest nett return is obtained for the company from these applying 
for jobs. There is also a growing trend of departmental visits and explanations of the job which the 
applicant is to perform in relationship to the end product. 


Increased use is being made of employee handbooks to give information about the company, such as 
holidays, sickness allowances, location of canteens, first aid stations, lockers, employee activities, etc.. 
and to advise as to company regulations appertaining to hours, discipline, incentive plans, safety regula- 
tions and other rules of procedures. Indication of a follow-up programme is for the purpose of welcoming 
the new employee in a friendly manner and securing his acceptance as a part of the employee group. 


In the field of training and education, there has also been great progress in the U.S.A. as outlined in 
the same report. Next to the proper selection and placement of employees, the most important function 
in personnel administration is the training and development of all employees. Basically, a training pro- 
eramme is concerned with the development of skills, knowledge and attitude. These three factors make 
up the programme, which is to be given to employees from any level in the organisation, no matter 
whether they are new to the organisation or have been employed for many years. 

Most companies in the U.S.A. which have fully integrated training programmes, break down the 
activities as follows :— 

1. Orientation. which deals principally with newly engaged personnel. 

2. Worker training, which includes all types of job training and general education offered to em- 
ployees below the supervisory level. 

3. Supervisory training dealing with the skills, knowledge and attitudes necessary for a sunervisor. 
stressing the human relations aspect of supervision and an understanding of the administrative 
tools for organising, planning, controlling and improving the processes necessary for the success of 
the enterprise. 

+. Executive development, which concerns itself primarily with preparation for policy making, long- 
range planning, creative thinking and action in fields where decisions are of great and lasting signifi- 
cance to many people. 


* May, 1953. 


MG. 








The most significant development during these ten years has been in the field of supervisory training 
and, in the past few years, in executive development. 

Although much progress has been made in Great Britain in the personnel field during the same ten 
years, a further development is necessary along somewhat similar lines. During the last few years the 
Government, with the help of employers’ organisations and Trade Unions, have asked for greater pro- 
ductivity, but up to now the national output has only increased slightly. Employers were asked to 
introduce improved techniques, mechanised where possible, and to pay more attention to better industrial 
relations. Representatives of employers and Trade Unions have served on the Anglo-American Council 
of Productivity and a number of teams has visited the United States in order to bring back proposals 
to increase the productivity of British industry. 

Notwithstanding all this there has been only this slight increase in national output. It is my opinion 
that much could be done with the the existing man-power and equipment by concentrating more effort 
on the human relations in industry and with better selection and training, greater productivity could 
be obtained. 


Selection and Placement 

The effective application of personal effort calls for proper selection and placement of each individual 
in the organisation: it is only when he is on work for which he is fitted that an employee is able to 
utilise his ability to the best advantage to himself and the company. 

The Employment Officer has the responsibility for securing application from enough people of the 
proper type and experience. This includes doing the preliminary interviewing or sifting so that the 
departmental representatives have carefully selected applicants from which to make the final choice. 

Care and skill can be wasted unless a firm’s employment procedure as a whole is properly organised. 
This should provide for :— 

1. Means of determining, over a period in advance, the numbers of additional employees required for 

all categories of work. 

2. Advance recruitment of candidates to fill expected vacancies. 

3. Proper reception of carididates applying for jobs. 

4. Means of obtaining preliminary information about each candidate. 


An organised scheme for dealing with these matters is essential to ensure economy in the use of avail- 
able man-power. 
There are two aspects—both equally important—of the process of selecting and placing individual 
candidates in jobs. They are :— 
a. the assessment of the job in terms of the demands it makes upon a person who is to do it success- 
fully and without undue strain; and 
b. the assessment of the candidate in relation to those demands. 


Good selection will achieve financial economies and in order that the person responsible for this 
particular function may carry out his responsibilities successfully, a thorough knowledge of all jobs is 
essential. This means that a detailed Job Analysis should be made and this analysis is useful in other 
ways than for selection—it points out any training requirements and is necessary for any Job Evaluation 
programme. 

The objective is to find out what the job demands of the worker and to express these demands in the 
form of a clear job specification against which individual candidates can be assessed. The human 
demands of any job can usefully be classified under five headings, viz :— 

i. Physical Capacity and Health. 

ii. General Intelligence. 

ii. Special Aptitudes (e.g. verbal facility, manual dexterity). 

iv. Attainments (including general education and technical skills). 
v. Qualities of Temperament and Personality. 


Aptitude tests are a useful guide to recruitment provided that it has been shown that by using these 
tests a more satisfactory worker for the particular job is obtained. These tests are never a substitute for an 
interview, but they are a helpful aid to the Employment Officer. 

The employment interview has three main objectives. The first is to find out whether the candidate is 
suitable for employment in the organisation and if so, in what particular job his talents can best be used 
to mutual advantage. 

The second is to give him an accurate picture of the job or jobs for which he is being considered 
and their prospects; details of pay and conditions of employment; and a broad outline of the nature 
of the company’s business and of its aims and policies—especially the policies concerning management- 


employee relationships. A candidate who is fully informed on these matters is easier to interview; and 
the risk of his becoming dissatisfied later owing to some misunderstanding about the job and its condi- 
tions is minimised. 

The third objective is so to conduct the interview that, whether the candidate is engaged or not. he 
feels he has had fair treatment. Unsuccessful candidates can be greatly helped if they are given practical 
advice about the type of work which may be suitable for them and what course of action they may best 
pursue. 

Under conditions of full employment it is often quite easy to say that the person chosen is the best 
available, but in order to reduce labour turnover and to increase productivity we must make the most 
efficient use of employees. 

Considerable research and experiment has been undertaken in recent years on matters of personnel 
selection. During the war extensive use was made of scientific methods for the armed forces. Courses 
have been arranged by the National Institute of Industrial Psychology on selection and testing technique 
and these courses have proved of great value. Much more attention must be given in the future to the 
selection of supervisors and a recent survey which has been carried out by the National Institute of 
Industrial Psychology proves that more efficient methods of selecting supervisors need to be developed. 
A number of companies have employed the group selection technique in appointing supervisors and several 
are very pleased with the results obtained. 


Education and Training 


The effectiveness of the efforts of any group of workers depends directly upon the degree to which 
each individual is trained in the doing of the tasks assigned’ to him. Lach department in a company is 
made responsible for getting work done and therefore must be held responsible for doing this training, 
which includes general or introductory training, training in methods of doing work and also training for 
promotion when this is necessary in related jobs offering promotional possibility. 

* Education and Training” has now come into its own as a major division of personnel work. If 
we have selected the right person for the job. we have next to introduce him or her properly to the 
organisation. 

There are two aspects of staff training which are important to employees’ satisfaction and subsequent 
efficiency. 

1. The newcomer should not be left to wander about picking up essential information concerning the 
organisation, employee services, the rules and conditions of employment and the Company’s Staff policies. 
Instead we should make a person feel at home in an entirely new environment by a friendly reception 
and by giving comprehensive information about the Company. 

2. We should regard the introductory training course as a means of assisting the individual and the 
company in regard to job placement and assessing the individual’s potential value. Good induction training 
schemes are therefore designed to cover all the information about the organisation, the people in it, and 
the job, that the new employee needs to know. While the procedures and methods used for this purpose 
do, of course, vary for different ages and grades of employees. a set of definite procedures, suitable for 
each grade and age-group should be established. and always carried out, no matter how few or how many 
employees may be engaged at a given time. An induction course is essentially simple and realistic. The 
new employee wants to get started on the real job. so the preliminaries are limited to the obviously 
necessary matters which will arouse his interest by providing answers to the questions that are foremost 
in his mind at the time. 

When an employee starts on the particular work which has been chosen for him. he must be properly 
trained in the doing of that work. 

It is therefore essential that the person who is doing the training has a definite skill in instructing. 
The Ministry of Labour introduced. in 1944, Training within Industry, which consisted of three separate 
training programmes, one of which was “ Job Instruction”. This programme sought to develop in Super- 
visors the necessary skill in giving clear and unambiguous directions and in instructing workers in what 
they had to do and how they should do it. This programme lasts five half-days and is invariably 
conducted within working hours and instruction is entirely based on informal methods. The courses 
consist of from eight to ten supervisors. 

Up to last year more than 3,000 firms had adopted some or all of the T.W.I. programmes and more 
than 200.000 supervisors have participated in the Job Instruction programme. 


Supervisory Training 


The development of supervisory personnel in any industry must not be left to chance. New leaders 
must be produced by intelligently planned programmes of personnel development. It used to be con- 
sidered enough to lay down orders and issue regulations; now it is more constructive and productive to 








explain clearly the reason behind instructions, and conditions that create policies. A clear explanation 
of organisation procedures and policies has reaped its dividends, both in creative suggestions and in the 
type of company harmony that causes better products to be manufactured in a shorter period of time. 
Therefore, executive and supervisory training programmes today are designed not only as channels for 
instruction in the details of supervisory technique, but also the permanent way for the continuous inter- 
change of ideas that is so essential. 

Industrial organisations are becoming more complex because of increased size and specialisation of 
operations. For this reason, there has never been a period in the life of most of our industrial foremen 
and other supervisors when a knowledge of the fundamentals of organisation and management was more 
needed than is the case today. Those organisations in which each foreman fully understands his respon- 
sibilities, his authority, his relationship to others in his organisation and management aims and desires 
as they apply to his work, will be in the best position successfully to meet these new conditions. 

The difference between an executive and a foreman is coming to be more of a question of the extent 
and amount of responsibility than of the kind of responsibility. Each executive and foreman, to the extent 
that these factors are related to his work, is expected to be familiar with the organisation—the operating 
policy, the personnel policy, the production process, the quantity of the production, the cost of materials, 
machines and operation. 

The growing similarity of the kind of responsibility naturally leads to a need for greater co-ordination 
of the whole management group so that there may be uniformity of interpretation of clearly understood 
policies. The forces which produce the similarity of responsibilities not only make it possible to use 
the same approach in training executives and foremen, but make it almost essential. The result has 
been that there has been an increase in the number of training programmes which are designed both to 
co-ordinate the thinking of all levels of supervision. 

Management in a manufacturing business is interested in production, of a quality, at a cost and in a 
quantity at a time which will satisfy demand. All these factors have a direct bearing on the actual 
process of production and in a study of the supervisor’s or foreman’s responsibilities, consideration must 
be given to the importance of cost control, quality control and planning (or budgeting) . 

In carrying on the production process, the foreman or supervisor directs the labour in the use of 
machinery, equipment and materials in accordance with established methods and procedures. Therefore 
personnel problems are an important factor in the work of supervision. 


Each member of management, then, within the limits of his assignment, must control quality, quantity 
and cost by: 


a. practising good planning; 

b. ensuring adequate equipment; 

c. supplying proper material; 

d. developing effective methods; 

e. building and maintaining an effective work force. 


A supervisor’s job is to work within the limits of his assignment and within established policies and 
procedures, so that he will direct the employees in their use of equipment and materials in accordance 
with established methods in order that his and the Company’s responsibility for quality, quantity and cost 
will be met. 

Regardless of position, each supervisor : 


i. Must know his job. 
ii. Must know his relations with others. 
iii. Must effectively direct the activities of those responsible to him. 


Only by such knowledge and by its effective use can any supervisor make full contribution to effective 
management. 


The principles of effective management are as follows :— 


1. Grou» together similar or related activities. 

Place responsibility for results. 

3. Delegate authority and establish definite lines of authority. 

4. Make sure each member of management is fully informed as to :— 


a. The exact nature of his activities and responsibilities. 
b. The scope and limits of his authority. 

c. Policies and procedures as they apply to his work. 

d. His relations to other individuals and groups. 


In order to apply these principles of effective management the following must be done :— 


1. Each job must be defined. 

2. Policies and procedures affecting the work must be made available to the person responsible. 
3. Relations with others must be identified and made available. 

4. Scope and limits of authority must be outlined. 

Je 


Definite understanding as to right to decision must be developed between each supervisor and his 
immediate superior. 


Each supervisor from foreman upwards must, within the limits of his assignment, do these necessary 
things if management is to be effective. 

A company, to succeed, must have satisfactory individual output because the results of the whole 
company can be no greater than the sum of the accomplishments of all the individual employees. 


The individual’s contribution will depend on his attitude, his will to do. Employees who are recruited 
with the requisite natural ability and physical condition, and are given the necessary training and provided 
with the correct materials, equipment and methods, must have the correct attitude if they are to do their 
utmost. 


Therefore foremen must be trained in the methods of getting ideas across to employees and also in what 
they should do in solving employees’ problems. 

One of the most important responsibilities of every member of management from foremen upwards is to 
get ideas across. 

Whether the supervisor is seeking information or a decision, or whether he is seeking to get someone 
to do something or accept a decision, he must effectively make the particular employee or employees 
fully understand. 


Many mistakes can be traced to insufficient and misunderstood instructions. The supervisor's instruc- 
tions are often ineffective because :— 


1. He takes too much for granted. 

2. He thinks the employee knows. 

3. He thinks the employee does not need to know. 
4. He does not take time. 


He should therefore :— 


i. State the problem briefly but completely so that its significance and importance can readily be 
understood. 


ii. State the solution, the proposed procedure and the part the other person is expected to play. 
iii. State the reasons why the proposed solution is the best available. 


iv. State the results anticipated from the recommended course of action, from the new method or 
from the changed procedure. Only by getting ideas across can supervisors, regardless of position, 
meet their full responsibility for satisfactory results. 


The Direction of Human Effort and Leadership 


The application of human effort individually or in groups must be directed and co-ordinated if it is to 
be effective. The various departmental heads and supervisors are responsible for organising employees, 
assigning tasks, issuing instructions, correcting mistakes, fixing responsibilities for results, building up and 
maintaining the necessary co-operative effort between working groups and maintaining discipline. 

The effective application of human effort in any enterprise calls for leadership. To be most effective, 
leadership must inspire men to want to do. This comes partly as a result of confidence in the ability and 
integrity of the leader, but it also depends to a very considerable degree on the method of dealing with 
people and his knowledge of individual departmental managers and individual employees. 


It is evident, therefore, that a supervisor should be a good leader. An essential part of his job is dealing 
with employees, in directing their activities and interpreting company policies to them.. Not only must he 
set a good example himself, but he must inspire his employees by sympathetic interest, and fair dealing 
in individual cases. . 


The following is an actual statement made by a foreman on what he considered were the factors which 
make a good foreman : 








“We hear a lot about morale. just what is morale and what does it mean to a foreman? Like a lot of 
other things, not easy to put your fingers on. Morale means the way a man feels about his job. it 
means he likes his work or dislikes it, whether he has confidence in his superior or distrusts him. whether 
he is friendly with his fellow workers or quarrelsome, whether he does a full day’s work of just enough 
to get by. that is what morale means. Now what can we do about it? Let's not fool ourself, we can 
improve morale when we remember how our morale is affected by the way our superiors act and talk. I 
know that my men must feel the same way about how I act and talk, and too, | must remember that 
a smile or a word of encouragement once a week does not make me a good foreman; it is how I act 
and talk all the time that counts. Good morale is something we must build up ourselves by our own conduct 
and handling men at all times; men work better because they want to. not because they have to. The 
foreman should use praise rather than criticism: when we criticise work or correct mistakes we should do 
it in a way not to hurt a man’s pride or self-confidence. 1 should never act as if I thought a worker is 
too dumb to understand. or annoyed if I have to repeat instructions the second time; furthermore the 
minds of some men are slow to grasp things, while the minds of others are fast; I should not be impatient 
with the slow thinkers—they often develop into the best workmen. I should avoid sarcastic remarks or 
wisecracks that make others feel uncomfortable; I should try to make every man like his job; therefore, 
whether a man likes his job or not is important to my success as a foreman and as much responsibility 
as it is the man himself. for | can make my department a good place to work or a place where men do 
not want to work. 


“ Knowing what he is to do and how are the first requirements to make a man satisfied in his job. 
nothing will do more to unsettle a man in his work or interfere with his work than confusion or un- 
certainty in his mind about what he is to do and how he is to do it. I should see that every one of 
my men understands his job, when instructing a man in his work | should do it thoroughly: I should 
remember that old stuff to me is probably new to him. I cannot expect men to take orders and follow 
blindly: I should not shout out questions and refuse to answer them; forceful language may drive home 
a point. almost every man resents being cursed at: it is smart for me to avoid swearing and shouting at 
my men; anger on my part may usually generate anger in other men; and I do not want my men nursing 
a grouch for days because I lost my temper: I should never criticise one worker to another; this causes 
friction among the men and makes them distrust me: also destroys morale. To say my men are doing a 
job wrong does not help matters, unless I tell him how he is doing it wrong. When I criticise a man 
for his work at the same time I should encourage him to feel that he can do better. 


* It is surprising how a commonplace remark as “ how is it going now, Jim?” can take the sting out 
of a criticism and make them feel right about it. I do not want to have to eat my words, so | should 
guard against jumping to conclusions and to be sure to know what | am talking about before I criticise 
anyone: when I make my criticism I should listen to the other fellow’s story—there might be a very 
good reason for what he did. If a man has a “ bawling out” coming to him I should do it without anger 
and in private, not in front of the other men as that causes hurt pride and resentment and destroys any 
good that might be accomplished. In plants where you find good working morale you find good fore- 
men; where vou find poor foremen vou find bad morale. 


* There is a way of giving orders agreeably and a way of doing it disagreeably. The agreeable way 
will bring better results; I would not be a call-me-mister kind of foreman: that is often a sign of weak- 
ness more than a sign of strength. I will make is my business to know every man my name and whenever 
possible greet them by their first names. most men are uncomfortable when you mister them—they prefer 
to be called * Bill’. ‘Charles’. or * Jack’. ete. 


* Men like me to be interested in their ideas or opinions about the work: I should be a good listener 
once in a while. it will get some valuable help; under no circumstances would I rub off or cut him short. 
A foreman must not accept gifts, loans, or special favours from any of his men. He should be sure not 
to ignore or overlook the men who go on doing a good day’s work day after day: frequently good depend- 
able men are overlooked, and others who force themselves on the attention of the boss get the breaks. 
This, I believe. is the way of handling men.” 


The practical application of these personnel principles remain the responsibility of all those engaged 
in the management and supervision of labour. The responsibility for implementing these policies. 
founded upon enlightened thinking. must be set fairly and squarely upon the shoulders of all levels of 
supervision, and the degree of success of a company’s policies depends very largely on the attitudes of 
these people. 
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‘7 HEN Sir Cecil Weir did me the honour of 
approaching me a few months ago to ask me to 
deliver this Lecture, I made it clear that I was not an 
engineer in any shape or form and that I could not 
give a highly technical Lecture. In my own firm I 
have always been connected mainly with the sales side 
of the business and most of the terms in which you 
talk are far above my head. I thought, therefore, that 
it might be of the greatest interest to you if, instead 
of a detailed engineering talk centred on a particular 
subject such as I believe you have had in the past, 
you had one that was a great deal more general in 
scope, dealing with one part of the British glass 
industry that has had an interesting evolution during 
past generations, and that I should ask one of my 
colleagues to provide me with the technical facts that 
are material to the subject. 


Development of the Industry 


First of all, however, I think that you ought to 
know something of the position of the plate glass 
industry (since plate glass is the subject of this talk) 
in this country and the world. In the 1870’s when my 
firm went into plate glass manufacture, half a century 
after it had started sheet glass manufacture, it was 
quite a venture as there were already well established 
plate glass manufacturers in this country, and many 
continental competitors. In a series of technical 
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revolutions, however, manufacture has changed from 
completely discontinuous to completely continuous 
processes, and this has meant that the size of unit for 
economic manufacture, and its output, has grown 
very much more rapidly than the demand for the 
product, with the result that now the whole require- 
ments of the British Empire for ordinary plate glass, 
in the thicknesses most usually purchased, can easily 
be met from two manufacturing units only—one at 
Doncaster and one at St. Helens. There’ are now 
far fewer manufacturers overseas than there were 50 
years ago and for some 35 years there has been only 
one manufacturer of plate glass in Great Britain or 
indeed in the British Empire, and who, during that 
time, has so much improved productivity that plate 
glass for ordinary purposes is now manufactured from 
only two units; all other manufacturers in this country 
have long ago disappeared through not having kept 
pace with the growth of technical development, 
particularly of engineering. This has lessons and 
dangers for the future, and inconveniences for the 
present on which I will enlarge later. 

Because it can only be undertaken economically on 
a very big scale, plate glass manufacture for com- 
petitive supply to the world markets is virtually 
confined now to the U.S.A.; to this country; and to 
Belgium, France and Western Germany; only in the 
U.S.A. are there more than two manufacturers and 








even there, probably 95 //, of that sold in competition 
is made by two firms. In a few countries smaller 
uneconomic factories operate behind high tariffs for 
their own market, and one day we will probably find 
Japan and Russia in the world markets too. 

Flat glass, whether plate or sheet, is used mainly in 
the building, furniture and motor industries; on the 
whole people do not buy glass for its own sake, and 
the level of demand can only be slightly influenced 
by anything the producers can do over a short period; 
The fact that the main use of plate glass is in the 
motor car industry, one that all over the world 
is particularly subject to fluctuations, brings us 
problems that are made extra difficult by our large 
scale inflexibility, made still more inflexible by the 
fact that ours is essentially a 168-hour a week process: 
so much for the general economic background. 


The Basic Processes 

Glassmaking and, in particular, the making of flat 
glass in its several varieties, is an activity about which 
relatively little is known to those who are not 
personally engaged in the industry. It may, therefore, 
be of interest to describe the basic processes involved 
before dealing with the historical development, in a 
technical sense, of methods employed in making plate 
glass and their effect on efficiency and productivity. 

With few exceptions which, for the purpose of this 
Lecture, are unimportant, flat glass in its several 
varieties is known, colloquially, as a ‘ soda-lime ” 
glass. This means that in addition to the silica which 
is by far the largest constituent, soda and lime come 
next in order of importance. There may be, and 
usually are, smaller quantities of other constituents 
such as magnesia and alumina, but for our purpose it 
is sufficient to say that flat glass is made of (1) silica, 
(2) soda, and (3) lime. 

The raw materials corresponding to these con- 
stituents are, respectively, (1) sand, (2) soda ash and 
saltcake. and (3) limestone and dolomite. These 
materials, finely divided as found in nature like the 
sand, or mechanically ground as the limestone must 
be, are assembled in their correct proportions and 
intimately mixed by special machinery to form the 
batch—or, as it is known to glassmakers, “ frit ”’ 

This frit goes into a furnace where it is subjected 
to a progressively rising temperature reaching a 
maximum of 1500° Centigrade or thereabouts, and in 
the process a succession of chemical reactions 
between the constituents results in the formation of 
molten glass. Continued exposure to high temperature 
has the effect of removing imperfections, such as 
bubbles, after which the molten glass is cooled down 
to a temperature appropriate to the particular process 
which, in converting the glass from a plastic to a solid 
state, will also deliver it in the required form. 

There are three main forms of flat glass. These 
are—sheet glass in universal use for the windows of 
smaller houses; rolled glass in its many patterns for 
use where translucency is needed or is sufficient; and 
plate glass for shop windows, mirrors, motor cars, 
larger domestic glazing, and innumerable other 
purposes. In choosing plate glass as my subject, I 


have been influenced by the fact that, because of the 
greater diversity of the operations which lead to the 
final product, it provides a broader field of interest 
than either of the other two. It will, however, help 
you to form in your minds a more comprehensive 
picture of the technical aspect of the matter if, by 
way of an introduction to plate glass in greater 
detail, I give you a brief description of the methods 
employed in making sheet and rolled glasses. 


Sheet and Rolled Glasses 


In the modern method of making sheet glass, frit is 
fed into one end of a long continuous furnace where 
it is converted to molten glass. This, in passing along 
the furnace, experiences a cycle of temperature 
variation by means of which it is refined and then 
cooled. At the exit end of the furnace the glass, still 
molten, and at the correct temperature for the 
purpose, forms a bath from which a ribbon of the 
desired width is drawn vertically upwards. For the 
same thickness the rate of production is dependent on 
the viscosity and therefore the temperature of the 
glass in this bath. The thickness itself is dependent 
on the speed of draw; the higher the speed the 
thinner the glass is drawn. As soon as the ribbon 
is formed, rapid but carefully controlled cooling is 
brought about and when the ribbon has become 
sufficiently solidified to ensure that its surfaces will 
not be easily injured, it is gripped and propelled 
upward by rotating rollers through a vertical tower 
in which it is annealed and then cooled to a tempera- 
ture at which it can be handled. It is then in its final 
form: at the top of the tower, sheets are cut from the 
moving ribbon and in due course find their way to the 
warehouse, where there may or may not be further 
cutting before despatch to the customers. 

As a finished product, sheet glass differs from plate 
glass which, as will be explained later, is polished 
mechanically, by the fact that its polished surface 
has a natural “ fire finish”’, as it is termed, and it is 
for this reason that the ribbon after it is formed must 
not come into physical contact with a roller or other 
solid body, until sufficiently solidified to be incapable 
of taking an impression. The process is, however, a 
very sensitive one and in spite of temperature control 
to the highest possible standards of precision, it is 
characteristic of even the best sheet glass that there 
are slight departures from flatness and uniformity of 
thickness which manifest themselves in optical distor- 
tion. While, therefore, it serves its purposes well and 
cheaply, there is this characteristic of distortion which 
distinguishes sheet glass as a commercial product from 
the much more costly mechanically polished plate 
glass. 

In the case of rolled glass, the molten glass having 
been made in a continuous furnace in very much the 
same way as that described for sheet glass, arrives at 
the delivery end at a suitable temperature and from 
this stage the process becomes quite different. The 
ribbon, instead of being drawn from a bath, is formed 
by passing the molten glass between two horizontal 
water cooled metal rollers, whose distance apart 
determines the thickness. If either roller has a surface 


pattern, this is imprinted in obverse on that surface of 
the ribbon which has been in contact with it and so 
we have in great variety the figured rolled glasses. 
The ribbon of glass is then annealed and cooled in its 
passage down a long horizontal lehr. 

If the rollers are plain instead of patterned, they 
will produce glass with plain surfaces but they will not 
be polished surfaces. Having been formed by physical 
contact while still soft, they lack what has already 
been referred to as the natural fire finish of sheet 
glass and, if they are to be converted to polished 
surfaces, they must be ground first and then polished 
by mechanical means and this, in principle, is how 
plate glass is made. The process of rolled glass 
formation also differs from sheet in that the rate of 
output is much less dependent on the viscosity of the 
glass and much more on the speed of rotation of the 
forming rollers. Much higher speeds can therefore be 
achieved. Quality is less important and the process 
less sensitive. 


Changes in Manufacturing Methods 


This brings us to a more detailed consideration of 
the technical aspects of plate glass manufacture and I 
shall begin by tracing the history of its recent develop- 
ment, so that, in due course, it can be shown how 
technical progress has contributed to higher 
efficiencies and productivity. 

It is unnecessary to go back more than about 50 
years, when methods which now seem primitive had 
for generations served the needs of glass-making 
countries whose export markets were more easily won 
and preserved than they are to-day. During the last 
half-century or so, there have been revolutionary 
changes in methods and I shall try to describe to you 
the course of technical progress in this country and 
then relate it to results in terms of economic progress. 

Earlier in this Lecture, I told you how few manu- 
facturers of plate glass there are in the world and that 
there is only one surviving manufacturer in the 
Empire. This might seem to imply that plate glass is 
in a very comfortable monopolistic position and that 
there is no need to concentrate on further improve- 
ments in order to preserve or increase the demand. 
Such an impression would be completely false and 
unjustified. During this century the abandonment of 
the old method of manufacturing sheet glass (under 
which it was made as a cylinder and then later 
flattened), has given place to a method where sheet 
glass is drawn continuously from the tank. The 
result is a very great increase in flatness, together with 
a cheapening of the product, by the complete 
omission of one of the major processes of manu- 
facture; but the greatest advantage that plate glass 
had over sheet glass lay in its flatness; the more that 
sheet glass improves, the less does the advantage of 
plate glass become. Moreover, under the newer 
methods of manufacture sheet glass can be made in 
those same thicknesses that used to be regarded as the 
preserve of plate glass. 

Apart, therefore, from competition with other 
manufacturers in the export markets of the world— 
and since we export, directly or indirectly, half of 


our total production, foreign competition in th- 
world markets is a material factor—the need to fight 
for the survival of plate glass against the encroach- 
ment of sheet has been a constant driving force to 
compel simultaneously a further improvement in 
quality and a vast reduction in cost; a reduction in 
cost usually achieved by greater output from the 
same plant and therefore only materialising fully if 
demand also increases. 

Plate glass will never intrinsically be as cheap as 
sheet glass. Sheet glass inherently is made in one 
process only; plate glass inherently is cast rough and 
must have the surface subsequently ground and 
polished. This is more expensive and must produce 
a finer quality to justify its price. 

Moreover there are some sizes which it would 
be quite uneconomical to manufacture in sheet glass. 
The motor trade, for instance, in particular, is very 
sensitive to price and plate glass cannot be manu- 
factured economically in large sizes alone. We must 
therefore continue to fight to reduce costs in 
competition with sheet glass, whether manufactured 
by ourselves or by anybody else, if we are to keep 
plate glass in commercial and economic production 
on its present vast scale. I do not think this has been 
the only driving force, or even the principal one, 
behind our inventions, but I do say that if the plate 
glass industry had not had the benefit of three major 
technical revolutions during the past thirty or forty 
years, it would survive now only on a small scale, 
at very high prices, for shop windows, high quality 
mirrors, thick portholes, and other special uses. 

Fifty years ago, plate glass was made, not in 
continuous furnaces in which frit went in at one end 
and molten glass came out at the other, but in 
refractory clay pots (Fig. 1). These pots occupied 
the floor of a furnace for a period of about twenty- 
four hours, during which they were filled with frit, 
the frit was turned into molten glass and after 
having been refined and cooled, each pot, containing 
about a ton of molten glass, was withdrawn from the 
furnace, emptied of its contents and returned to the 





Fig. 1 
A clay pot in the furnace preparatory to filling with the 
raw materials 











Fig. 2 


Pouring and spreading the molten metal prior to rolling 


furnace to undergo the next cycle of operations. The 
number of pots in a furnace was anything up to 
twenty and if a pot survived twenty cycles, or in 
other words, lasted twenty days, it had earned a 
favourable obituary. 

The emptying, or casting, process consisted of 
tipping the pot in such a way that its contents, now 
fairly stiff in consistency, formed a bolster across one 
end of a large iron table (Fig. 2). The bolster, while 
still plastic, was rolled out to form a plate by a heavy 
iron roller which, near both ends, was supported by 
steel strips equal to the desired thickness and 
depending upon this thickness the plate might be 
anything up to 150” wide x 250” long. In shape it 
was roughly a rectangle with parallel sides but 
irregular ends. Thermal distortion of both table and 
roller was unavoidable and with an average thickness 
of 10 or 12 millimetres there might be a variation 
over the area of the plate of 2 or 3 millimetres. The 
plate, substantially solidified, was then transferred to a 
series of annealing chambers constituting what is 
known to glassmakers as a “ lehr”™ from which, after 
it had been annealed and slowly cooled over a period 
of some hours, it was withdrawn in readiness for 
grinding. This operation was carried out in a 
machine in which a flat-topped circular iron table, 
22 ft. in diameter (Fig. 3), carrying a patch-work of 
rough-cast glass plates laid in Plaster of Paris, revolved 
horizontally. Supported by the top surface of the 
glass were heavy iron runners, having their circular 
under-faces intersected by grooves through which 
water-borne sand could flow to distribute itself over 
the area of the table. The runners, free to revolve. 
did so in virtue of their frictional contact with the 
rotating glass-topped table and so the glass was 
ground until all traces of its original rough cast 
surface had disappeared. Continued grinding with 
successively finer grades of sand until the glass had 
acquired a frosted appearance of very fine texture 
completed the grinding operation. 

The table was taken from the grinding machine 
and transferred to the polisher where runners 


10 








operating on the same principle as the grinder runners, 
but consisting of a multiplicity of felt-covered discs 
fed with water-borne rouge, converted the finely 
ground surface to the highly polished one which we 
associate with plate — glass. The table was 
then withdrawn from the polishing machine, the 
glass plates lifted and relaid with the other side up, 
and the processes repeated. 

For the next fifteen years or so the methods which 
I have described remained substantially unchanged 
in principle and progress consisted in the use of 
bigger pots and furnaces, the substitution of a casting 
process in which, by the use of two revolving rollers 
which received the molten glass from a shaped 
container, plates of better shape and greater area 
were produced, and a change-over from a grinding 
table of 22 ft. diameter to one of 36 ft., which 
brought about some improvement in efficiency and 
productivity. 


The Economic Aspect 

At this stage I suggest that we take ourselves back 
thirty-five years and, without attempting to assess 
their significance in numerical terms, consider some 
of the more obvious shortcomings, from an economic 
point of view, of the methods which have been 
described. 

With negligible exceptions, plate glass is sold in 
rectangles and a circular grinding table is not of the 
shape which one would choose to accommodate 
rectangles to the best advantage. To complete the 
circle, and its whole area must be filled, a substantial 
proportion of the glass must be in small and 
irregularly shaped pieces which, when they reach the 
warehouse, have little or no usefulness. The irregular 
ends of the rough cast sheet aiso involve wastage. 
Variation in the thickness of the rough cast plate 
means that not only do the thicker portions consume 
glass which, had there been less variation. would have 
increased the useful area of the plate, but they 
consume time, wages and power during their removal 
by the grinding process, and which all on one table 
must be ground till the thinnest sections have been 








Fig. 3 
Disc Table in position beneath the grinding heads 
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fully smoothed. The wide temperature variation 


necessary for the glassmaking cycle must be followed 
by the massive furnace structure over every twenty- 
four hour cycle and this is reflected in a high fuel 
consumption. In terms of electrical power the same 
thing applies to the grinding cycle for which the 
consumption curve is not very far from a triangle 
with, as a consequence, low average operating 
efficiencies for the electrical machines. The picture 
is therefore one of a sequence of processes which could 
hardly be further removed from what is regarded 
to-day as a continuous process and which with all its 
sources of loss and wastefulness of manpower, fuel 
and glass, was an ever-present challenge to plate glass 
makers to look for progress along radically new lines. 

The chart shown in Fig. 4 gives only a very 
elementary indication of sequence but shows five 
distinct processes. 

By the end of the First World War a good deal of 
thought had been given to the possibilities and 
following the results of experimental work which 
seemed to justify adventuring further, trials on a pilot 
plant scale led to commercial production in a small 
way of a continuous rough cast ribbon and also of a 
finished plate glass, ground and polished by methods 
much more nearly continuous than the old circular 
disc process. 

The rough cast ribbon process has already been 
described in outline in connection with the making 
of rolled glass and. indeed. the first trials on a 
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Fig. 6 
Grinding and polishing machine 


commercial scale were devoted to this product. But 
rolled glass, with its obscured and patterned surfaces, 
does not call for the standards of glass quality 
demanded by polished plate glass, and it was a year or 
two before this was achieved by suitable design and 
operation of a manufacturing unit consisting of 
continuous furnace, rolling apparatus and annealing 
lehr delivering a continuous ribbon of rough cast 
plate glass which, after grinding and polishing, proved 
to be of excellent quality and uniform thickness. 
This was revolution No. 1. (Fig. 5.) 

Simultaneously with the development of continuous 
casting. work was proceeding on a grinding and 
polishing machine with many of the features of a 
continuous process. This machine in its latest form 
(Fig. 6) consists of a travelling table, 650 feet long. 
made up of a succession of cast iron slabs constructed 


11 








CONTINUOUS FURNACE | ROLL 


ANNEALING 























5% 


GRINDING 








i 


POLISHING 


Fig 7 


with great accuracy and coupled together to form a 
level platform of the right width to take glass plates 
cut from the rough cast ribbon, so that, in effect, 
there is a continuous glass surface. This passes under 
a succession of revolving iron runners fed, as in the 
case of the circular grinding machine, with 
progressively finer grades of sand followed by a 
similar arrangement of felt polishing runners fed with 
rouge. At the end of the machine, the glass plates, 
polished on one side, are lifted and transported to the 
beginning again to be relaid. and their other surfaces 
ground and polished. This was revolution No. 2. 
(Fig. 7.) 


The * Twin ” Process 

Revolution No. 3 was to follow about fifteen years 
later. In the interval, much thought and experi- 
mental work had been devoted to the possibility of 
grinding simultaneously both surfaces of the travelling 
ribbon, while still in the form of a continuous ribbon, 
and in 1937 my Company brought into successful 
production the first full-size commercial unit con- 
sisting of continuous furnace, rolling machinery, lehr 
and grinding machine. By this date, therefore. 
manufacture of plate glass by what, in the fullest 
sense of the term, could be called a continuous process 
up to the end of the grinding stage, had been 
achieved; in addition the combination now 
operates successfully on an output which, in con- 
sequence of relatively minor adjustments, is at least 
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three times that for which it was originally designed. 
Due to this and to the expansion of manufacturing 
capacity, all ordinary plate glass produced in this 
country, as distinct from the considerable amount 
of special types or thicknesses, is now made by this 
twin process (Figs. 8 and 9). 

The “Twin” even now requires a plant nearly 
1,300 feet in length, and as a straight engineering 
problem you will understand that it is not easy to 
keep a continuous ribbon of glass, a hundred inches 
wide but only a quarter of an inch thick, subject to 
great pressure and many stresses, so straight and 
uniform that it does not wander a quarter of an inch 
in the course of nearly a quarter of a mile. 

It was originally designed to do the polishing on 
the same ribbon and in the same way, and for a 
time this was done: the wartime increase in output, 
and therefore in speed, from the tank and through 
the lehr was, however, such that more grinding heads 
became necessary and in the space available this was 
done at the expense of the polisher and the glass is 
now polished subsequently on a separate high-speed 
polisher, one side at a time. This, on our scale of 
operation, is not, as might appear, a step backwards. 
There are three main reasons why this is so—first, 
the increase in capital cost of making the building and 
equipment for a ribbon, say 2,000 feet long, so that on 
our estimates the saving in cost might be more than 
eaten up by capital charges; second, the greater likeli- 
hood of breakage at the polishing stage and the 
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consequential damage caused by more scratches to 
glass following the breakage; and thirdly, that the 
possibility of taking advantage of sudden technical 
progress in any one sector of this continuous line may 
be limited if others cannot match it, and being at the 
end of the line the polishing is the most likely to 
limit advance in any of the other sectors. 

Although, therefore, if we were starting a new 
plate glass works completely afresh in a flat open 
space we would think again very carefully before 
omitting the Twin Polisher, and although we would 
certainly leave room for its later adoption, at present 
on existing plants its advantages are outweighed by its 
disadvantages, including overall cost. 

The production line therefore is now as shown in 
Fig. 10. 

To complete the manufacturing picture, large 
rectangular plates, after polishing, pass through a 
washing machine and go into the warehouse where 
each is placed vertically in a frame which can be 
raised or lowered at will. The glass, illuminated by 
special lighting, is then examined for manufacturing 
faults which are marked on the surface by the 
examiner. He is followed by one known as the 
“ marker’ who, with the faults before him and a 
comprehensive knowledge of the sizes called for by 
the orders, decides how the plate can be cut with 
least loss of glass and indicates his decision in writing 
on the plate. This is now transferred to a horizontal 
table where it is divided up by the cutter in 
accordance with the marker’s instructions, after which 
the cut plates are finally checked for size and quality 
before going for packing. 

I hope that this account has enabled you to form, 
in outline, a picture, not only of how our plate glass 
is made, but of how the methods in use to-day have 
been developed over the last few decades. To you, 
as Production Engineers familiar with modern trends 
throughout industry generally, the economic signifi- 
cance of each step forward will be apparent and it 
can be shown that the advantages gained have been 
very real. 

Let me give you a few examples. In the first, the 
modern trend of making molten glass and casting a 
continuous ribbon is compared with the old pot 
process producing individual plates. The two 
variables of greatest significance are output per man- 
hour and per lb. of fuel consumed and in both cases 









Fig. 8 
Twin grinding and polishing process 


they are related to the area of glass delivered ready for 
grinding and polishing to finish at the same thickness. 


Pot Process Ribbon Process 
Square feet 
Man-hour | 11.2 
Square feet 
Fuel consumed 1 8.0 


The second example compares the three grinding 
processes, namely : 
1. The 36 feet diameter circular table machine 
2. The continuous table machine 
3. The latest machine in which both surfaces of a 
continuous ribbon are ground simultaneously and in 
this example the significant factors are man-hours 
and consumption of electricity. 


No. 1 No. 2 No. 3 
Square feet 
Man-hour l 1.8 10.8 
Square feet 
Electricity 1 ye 4.0 


The third example is on somewhat different lines. 
In connection with licensing negotiations, it was 
necessary to make a detailed analysis of the process 
costs to show how the latest manufacturing unit 
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Fig. 9 


Model of “ Twin” process of plate glass manufacture 
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Fig. 10 


consisting of continuous furnace, rolling machine, 
lehr and Twin Grinder (as the machine which grinds 
both surfaces of the ribbon simultaneously is called) 
compared with the immediately preceding combination 
consisting of a similar continuous furnace, rolling 
machine and lehr but with the corresponding grinding 
capacity in the form of continuous table machines. 
This analysis showed that, by comparison with its 
immediate predecessor, the more modern combination 
reduced the works cost by 21.4 

Incidentally, this process, developed in England, 
has been licensed in U.S.A. where the first plant has 
just started up and in a number of countries in 
Europe where it is in commercial operation in France, 
Belgium. Germany and Italy. 

The fourth and last example is based upon a 
comparison between a complete manufacturing unit 
of the most modern type and its equivalent capacity 
in the form of the processes in use just before the 
First World War. In seeking figures so far back it 
has been necessary to fill in some gaps from later 
information on the operation of the older methods. 
but the comparisons may be regarded as fair and, if 
anything, conservative. 


Year 1913-1914 1953 
Square feet 
Man-hours 1 7.6 


Square feet 
Fuel Consumption 1 8.3 


Square feet 
Electricity Consumption 1 4.5 


Effect on the Customer 


Finally, as the eventual criterion I think vou would 
be interested to know what all this has meant to the 
customer, bearing in mind all the time that in 1913 
which we have taken as the starting point) plate 
glass was by no means a new industry but one that 
had been established here and on the Continent for 
a very long time. Here is the price, taking 1913 as 
100, of a normal shop window about 10 feet x 7 feet 
in: 


1913 ; mae 100 
1920 ae 240 
1930 — eg 145 
1938 - 148 
1953 » - 208 


I will not elaborate on the comparison between this 
index and a similar index for the cost of coal or 
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wages, or transport. for the general picture conveyed 
by such figures is well enough known and will no 
doubt approximately be present in your minds. But 
it does show that the benefit of the inventions has 
been passed on to the customer and that our reward 
has been the consequent and continuing increase in 
the use of glass. Another aspect of this, that to 
Production Engineers I am sure is obvious but none 
the less impurtant, is that every labour saving device 
or improvement, every fundamental development, 
and every reduction in cost, has reduced the number 
of man-hours required to produce a foot of glass, but 
it has before very long increased and not reduced the 
total volume of employment in the industry. The 
industry has had its ups and downs in employment 
for other reasons—usually economic factors such as 
the 1929 slump brought these about, but on balance 
much more glass has been produced from about the 
same labour force, rather than the same amount of 
glass from a smaller labour force. 

And now, if we take ourselves back again to thirty- 
five years ago and re-examine the list of short- 
comings, we shall find that they have all disappeared. 
With this state of affairs you may think that one 
should be well satisfied, but I hope that it won’t be 
thirty-five years before you hear in retrospect of the 
list of shortcomings as it stands to-day. Let me tell 
you of one now. 

Due to the combined effects of high temperature 
and chemical attack, the interior areas of a continuous 
glass-making furnace wear away and at intervals of 
two years or so, it becomes necessary to put the 
furnace out of operation for repairs. The stoppage 
of glass-making, including the rolling and grinding of 
the ribbon, lasts from six weeks to three months and 
as it affects a very large proportion of the total 
manufacturing capacity, the interruption may be 
regarded as a major disturbance of production. 

An obvious necessity accompanying the creation of 
the large integrated units has therefore been the 
provision of a large stocking capacity to act as a 
flywheel, absorbing glass slowly while the unit is in 
production and releasing it quickly during the 
stoppages. This is. of course, an undesirable 
necessity, as not only does it entail additional costs 
but money is tied up in stocks. Skilled glass-makers 
have to be found alternative and usually less profit- 
able employment for the duration of the stoppage, 
and it is not too easy to plan maintenance work 
throughout the factory in such a way that a staff of 
tradesmen sufficiently large to deal expeditiously with 
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very big repairs at infrequent intervals can be kept 
fully and usefully employed at other times. 

Every technical advance brings its own problems 
and this is admittedly a conspicuous example of those 
that have accompanied the solution of the large 
integrated glass-making unit. By comparison, it is a 
minor problem which may or may not be solved by 
having two furnaces to each unit and moving one into 
position for production while the other is moved out 
for repairs. As a modern continuous plate glass 
furnace with its contents of molten glass weighs 
about 7,100 tons, it should provide an interesting 
exercise for the engineers. 


Importance of Quality 


I would like now to refer in some detail to an 
aspect of plate glass manufacture which is of great 
importance in its effect on productivity. It concerns 
glass quality and, as a continuing perplexity, it owes 
its existence to the fact that, stated simply, it is not 
easy to make good plate glass. 

Glassmaking, especially the making and refining of 
molten glass is not, or at any rate is not yet, an exact 
science. The sequence of thermal, chemical and 
physical events inside a continuous furnace is of great 
complexity and is incompletely understood. The 
refractory materials of which the furnace is made 
have been much improved over the last thirty years, 
but they are still capable of contaminating the molten 
glass. Minute quantities of some insoluble minerals 
in a wagon of sand can survive the processes within 
the furnace and appear as faults in the glass, and 
since glass is transparent, blemishes in the body of 
the metal, that have no other significance than that 
they are visible to the eye of a keen inspector, are not 
permissible. 

In the case of grinding and polishing, the basic 
principles are more fully understood and surface 
blemishes can be more easily traced to an identifiable 
cause but faults of sufficient importance, whether in 
or on the glass, entail cutting, and cutting imposed by 
the presence of faults invariably entails wastage of 
glass. 

That the percentage of glass wasted must be very 
sensitive to the prevalence of defects is almost self- 
evident. Even if the quality of the large plates 
entering the warehouse were perfect, some wastage 
would be inevitable, because the order sizes, in all 
their variety, would not be a precise match for the 
glass sizes but, clearly, the larger the glass sizes the 
lower the wastage. If, on the contrary, the glass sizes 
become substantially smaller, and it needs only one 
fault in the middle of a plate to halve its size, the 
greater the wastage, and it is not difficult to see why 
wastage, expressed as a percentage, can rise very 
steeply with quite a small increase in the average 
number of faults per plate. 

When it reaches the warehouse, the finished glass 
has, of course, borne nearly the whole of the pro- 
cessing costs and a 25°/ wastage means that four 
square feet have been made to sell three. It might be 
argued that this overstates the case because all the 
wastage goes back into the furnace but, regarded as 
a raw material. broken glass, or “cullet” as it is 


called, is no more valuable than frit, the cost of which 
is very small by comparison with that of the finished 
product. 

Wastage at all stages of manufacture due to faulty 
glass is, of course, nothing new, but it assumes a much 
greater importance when it is associated with the 
output of one of a few large manufacturing units 
instead of one of a much greater number of small 
and unintegrated plants. On the other hand, there 
are, from the standpoints of technical control, com- 
pensating advantages in the modern continuous 
processes in which, after establishing suitable condi- 
tions, the aim is to keep these constant in contrast to 
the old processes where the objective, less easy to 
achieve, was to control the varying conditions 
throughout each of a succession of cycles. 

Moreover, efforts to achieve better glass for more 
of the time go on unceasingly. Since the First World 
War, technical development has been accompanied by 
a great increase in the number of scientific and 
technical men engaged in the industry. Research 
work is providing a better understanding of basic 
principles and much that was once obscure is now 
explained. Improved instrumentation has not only 
made more extensive technical control of the processes 
possible but it has enabled it to be more precise and 
more informative. To take just one example, the 
application of polarised light to the moving rough 
cast ribbon reveals certain irregularities which, with- 
out it, would be quite invisible until the glass had 
been polished. And as a last reference to the 
campaign for quality, every plate of glass, with its 
defects, if any, entering the warehouse can be traced 
back to the conditions which prevailed at the time at 
which it passed through any one of the processes in 
the course of its career. 


Keeping the Lead 


It must also be plain that successful maintenance 
of a highly competitive productive industry in this 
country depends on being technically in the lead; that 
that lead can be achieved by invention, by imag- 
inative thinking, by team work, as has just been 
described, by acquiring and improving processes 
invented by others, by co-operating with others— 
whether competitors, manufacturers or customers in 
new methods of manufacture or distribution—and 
even by acquiring a process and by agreeing to 
continue to acquire future developments from the 
same source. Al] these methods we have tried in one 
kind of glass or another. What is certain is that 
inventive genius is not the monopoly of any one 
nation or firm and that it is essential to preserve an 
open mind and to use all these methods to keep in the 
lead. 

In plate glass, generally speaking, we have been 
the inventors and in due course we have made our 
inventions and knowledge available to others. In 
sheet glass it so happens that we have more often 
acquired fundamental inventions under licence from 
others and have improved upon and developed them: 
and similarly in many uses of glass, of secondary 
processes such as the toughening process used for 
turning plate glass into safety glass, 
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I do not think, moreover, that there is any one 
answer as to which of these methods is the more 
economical. I do not think that in licensing some 
of our more important processes we have ever re- 
covered fully the cost of development. On the other 
hand, by developing them we gain a lead and a 
start on others for the next advance, and we gain 
additional knowledge that is of great use in the 
actual operation, and over a wider field. Moreover, 
firms that do not themselves invent or develop, are 
likely to find it difficult to obtain other people’s 
inventions indefinitely on reasonable terms. 

I think there is one matter that is important in 
our industry, and in everybody else’s, that is worth 
a reference. That is the very long period between 
the conception of an invention and the putting of 
it into commercial use. In the case of the Twin 
Grinder which I have described, I suppose com- 
mercial full scale production first came at least fifteen 
years after the main outlines were fairly clear in the 
minds of the inventors. This is partly due to the 
extreme difficulty in our industry of operating any 
kind of a production machine on a pilot plant or on 
an intermittent scale, and this means that unless there 
are subsequent patents or a great deal of specialised 
knowledge, the original invention has a very short 
period of protected full scale commercial operation. 
However, the fact remains that in the plate glass 
industry we have. in the case of the Twin, led the 
world by many years and that even now (some 
seventeen years after it has been in commercial oper- 
ation with us as a main process and some thirty 
years after it was first conceived) we are licensing 
it to the American manufacturers, and of course our 
new licencees will be getting a much better plant 
than we have since it will be built in the light of 
today’s knowiedge, whereas we have had to incor- 
porate improvements as we went along. 


Future Development 

That leads me to say a few words about future 
lines of development. The ideal time to produce a 
new invention is as soon as you have exhausted the 
possibility of licensing the last one and when you 
have sufficiently written down the tremendous capital 
involved in the invention to be superseded. It is 
certainly not economical if inventions supersede 
inventions so rapidly that there has to be a constant 
capital loss to be provided for, or if the consumer 
has to bear an extremely heavy obsolescence charge 
due to the very short life. but competition does not 
always let inventive genius conceive and bring forth 
at the psychological moments. 

For some time now the number of fundamental 
revolutionary developments has been small, but at 
least equal contributions to productivity have come 
from the improved operation of existing processes. 
The Twin has, in fact, operated within the last two 
or three years at over three times the speed for 
which it was originally designed, and I think that 
for some short time further our competitive position 
may well be kept by continual further refinements 
and improvements on present processes; refinements 
that mean constant attention to detail, not only to 
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those parts of our cost that form part of the main 
manufacturing processes, but to those parts, such as 
the handling of raw materials, or to the better use 
of fuel, that come before manufacture, and certainly 
to those parts such as warehousing and distributing 
techniques that come after. For the main manufac- 
ture, since we are one of the few industries in which 
the plant already works 168 hours a week and 52 
weeks a year, we can only get more from the 
furnaces by increasing speeds; by increasing the 
amount of glass that we can make within a given 
period; by reducing losses; consuming less fuel, less 
power, and only to a very small degree, less raw 
materials. I am, however, certain that well within 
the next ten years we must and will see clearly the 
shape of further fundamental advances. The prob- 
lems to be solved are known to us. They are being 
tackled and by others as well as by us. I hope that 
we shall again get there first 


Use of Work Study Methods 

Perhaps this is a point at which I might say a few 
words about productivity as between us and the 
Americans. We have not sent a Productivity Team 
to the United States and we and our American 
competitors do not know all each other’s secrets, 
but I am sure that despite the fact that we have 
constantly led in invention in plate glass, there are 
some matters in which they lead in cheapness and 
in satisfying the customer with his requirements, and 
there are some matters in which they have a definite 
advantage. and paradoxically enough, one of the 
most important is that they have the benefits of 
greater flexibility through possessing smaller units in 
relation to the size of their market. Their market, 
with the enormous American motor trade, is so large 
that they could not possibly supply it from the out- 
put of only two tanks as is the case with us. This 
gives them a much greater opportunity for mass 
production for individual trades, for example, for 
the motor trade. They can therefore turn the whole 
of one furnace on to manufacturing thin plate glass 
for laminating for motor windscreens; they can make 
widths suitable for that trade and no other; they 
can indulge in automatic cutting of the glass for 
large orders of one size, to a degree that would be 
quite impossible with our more varied market. 

A very great deal of our labour is used in the 
warehouse, in examining, cutting and packing; as 
far as we can judge from such employment figures 
as we see in the United States, the labour force used 
in plate glass manufacture over there per square foot 
of output is less than two thirds of our own; with 
all the valid reasons why this should be so, I am 
still sure that we are not fully streamlined, or pro- 
ductive, yet. Of course, we have for years tackled 
this question with the aid of time study and work 
study methods, and we believe we have got very far 
in their sensible application; there is further to go, 
certainly; but in twenty years it has been system- 
atically applied throughout the works—including 
the control of maintenance—and costs have come 
down steadily. We know we have certain natural 
disadvantages and certain other natural advantages; 
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but we know too that only by getting our produc- 
tivity up yet further can our plate glass hold its own 
against competition from low price sheet glass, low 
labour costs on the Continent, and from American 
mass production. This cannot be achieved hap- 
hazardly : it requires leadership and team work. It 
is because, throughout this century and before, we 
have been blessed with men of imagination, vision 
and drive, real leaders, and with loyalty and team 
work throughout the factories, that our manufac- 
turing people have been able to give people like me 
such an easy task in selling plate glass in the markets 
of the world. 


From what has emerged in the course of this 
Lecture it will be concluded, rightly, that in the search 
by the glass makers of the world for new and more 
efficient methods, the plate glass industry in this 
country has not been at the tail of the procession. 
In so far as it has led the way, its success has been 
attributable to the imaginative thinking, perseverance 
and courage of an ever-growing number of people 
at all levels working together as a team. In general 
terms, there are now as many hundreds of scientific 
and technical people as there were of individuals 
fifty years ago and while one hesitates to associate 
with imaginative thinkers what is called, and some- 
times miscalled, ‘‘ organisation’’, there has to be 
some sort of orderly framework within which each 
member of the team will be happy, not only to give 
of his best but to give it to his fellow workers. 

That then describes the manufacture of plate 
glass and attempts to show that there are plenty of 


problems for us to look forward to in the future as 
well, and that we have the will to tackle them, and 
the men and the experience to give us a chance of 
success. The eventual criterion of our progress is 
whether our competitive position in the world has 
improved, and whether or not we are able to offer 
better value for money now than we were before 
these revolutionary changes took place. As to the 
former, in the 1920's imports of plate glass into Great 
Britain were twice our exports; now our exports are 
more than three times as great in volume as then, 
imports only a third of that level, and exports have 
been more than double imports every year since the 
War, and this year will probably be four to five times 
that level. 


Value for money is compounded of price, quality 
and service. I have shown you that the result of all 
these developments has been a great reduction in 
price in comparison with wages and most materials. 
Quality, too, has improved, so that with an enormous 
growth in the proportion of high quality glass 
demanded and a great reduction in the market for 
the low quality by-product, we have still been able 
to raise the general standard. Good service has 
become immeasurably more difficult to give, thanks 
to these inflexible mass production methods; but it 
has been maintained, at the cost of carrying much 
heavier stocks. In total, unquestionably this progress 
has resulted in the consumer getting much better 
value for money than ever before, and this tendency 
we confidently expect will continue in the future. 





REPORT AND 


T a General Meeting of the Institution of Produc- 
tion Engineers, held at the University of Leeds 
on Monday, 9th November, 1953, the first George 
Bray Memorial Lecture, entitled “the Manufacture 
of Plate Glass”, was presented by Sir Harry 
Pilkington, Chairman and Managing Director of 
Pilkington Brothers, Limited, and President of the 
Federation of British Industries. The President of the 
Institution, Mr. Walter Puckey, occupied the Chair. 
Among the principal guests were Mr. Clifford Bray 
and Mr. George Bray, in memory of whose father, 
Colonel George Bray, the Lecture has been estab- 
lished. 

Before the Meeting, the President gave a sherry 
party at the University Staff House, where members 
of the Yorkshire, Halifax and Sheffield Section Com- 
mittees, together with leading personalities in the 
glass industry, were able to meet Sir Harry Pilkington. 


The CHAIRMAN, in opening the proceedings, said 
he felt greatly honoured in being allowed to take the 
Chair. His temerity in coming to Yorkshire to do so 
was due solely to the fact that this Lecture must be 
regarded at a national one. and the platform as a 
national platform. The Institution were very grateful 
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to the authorities at Leeds University for providing 
facilities for the Lecture to be given in such a 
splendid room, and to the Yorkshire Section for their 
invaluable help in organising the Meeting. It was 
only right that Leeds should be the venue for what 
was hoped would be the first of a series of lectures to 
the memory of a very distinguished man. 


A Distinguished Yorkshireman 


In 1951 the Council of the Institution was asked 
by General Appleyard, one of his own predecessors in 
the office of President—and he was happy to see 
General Appleyard that evening—to accept a sugges- 
tion put forward by Mr. Nurrish, who was at that 
time President of the Yorkshire Section. He was 
delighted that Mr. Nurrish also was present and 
would take the opportunity to say how great a debt 
was owed to him for his work as President of the 
Section. The suggestion put forward by Mr. Nurrish 
at that time was that a fund should be set up to 
commemorate a distinguished Yorkshireman, Colonel 
George Bray, who had himself done a great deal for 
the Institution as well as for the Yorkshire Section of 
which he was at one time the President. 
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Sir Harry Pilkington (left) chats with the President of the Institution, Mr. Walter Puékey (centre) and Mr. H. R. Howes, 
Director of United Glass Bottle Manufacturers Limited, at the sherry party held before the Lecture. 


The Council accepted the suggestion, and a dona- 
tion of £500 was set aside for the purpose of 
commemorating Colonel Bray’s memory in what was 
to be known as the George Bray Memorial Lecture. 
The only condition was that the Papers given should, 
if possible, illustrate the application of production 
engineering methods to industries not traditionally 
engineering industries. This was in keeping with the 
character of George Bray himself and with the width 
of his outlook. It was also in line with present 
thought in the Institution. For the last few years, 
as members would be aware, the Institution had 
adopted the expression “ broadening the base”, and 
had endeavoured to instil in its own members the 
importance of broadening their own techniques and 
imagination, and of embracing in the sphere of pro- 
duction engineering a wider field than that normal], 
covered by what was perhaps their birthplace—the 
metal-working industries. 


It was not his purpose—indeed, it would not be 
right in the milieu of a professional institution—to 
dwell in detail on the activities of the company 
Colonel Bray had headed with such distinction. But 
it might not be inappropriate to say that, as many 
members knew, this company was formed ninety 
vears ago and was as modern to-day as ever it had 
been in its long history. 


The Institution had every reason to be grateful for 
the support given to it by Colonel Bray and his 
numerous colleagues. They had on all occasions 
opened their doors willingly to help it. The company 
was formed originally, he understood, to make gas 
burners, and it was gratifying to know that their 
flame was burning brighter than ever. It was to be 
hoped that light would continue to be thrown for 
years to come on the memory and achievements of 
Colonel George Bray. 


18 


A Family Tradition 

The lecturer, Sir Harry Pilkington. was also a 
member of a firm with a fine family tradition—a 
great tradition of workmanship in the service of the 
community. His subject was well chosen and would 
undoubtedly have met with the warm approval of 
Colonel Bray. 

The name Pilkington was known in all parts of the 
world. As Chairman of a great company, Sir Harry 
was undoubtedly carrying on its traditions worthily. 
In addition. he was now President of the Federation 
of British Industries for 1953. 

He must be a very modest man. He said in his 
Paper that he was not an engineer in any shape or 
form. He could be assured that whatever shape or 
form he wished to take that evening, the Institution 
was very much honoured by his presence. He had 
great pleasure in inviting him to give his Paper on: 

** The Manufacture of Plate Glass ”’. 

In presenting his Paper (which appears on pages 
7/17). Sir Harry said that it was indeed an honour 
to be asked to give the first George Bray Memorial 
Lecture. He intended to assume that those present 
had read the preprint of the Lecture. and he would 
therefore enlarge on a few points and then invite 
questions. 

He continued: I have re-read the _ preprint 
fairly carefully in order to see what are the more 
important points which I should bring out in the 
space of the short time available to me. I hope that 
one of the impressions it will have left upon you is 
the enormous scale of the production unit which is 
required nowadays for the manufacture of plate 
glass in relation to the cost of the product and the 
size of the demand. To me this seems fundamental, 
because so many consequences of all kinds flow from 
it. It has economic consequences in the market and 
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method of supply and distribution. It has also con- 
sequences for the manufacturers themselves. 


A Unique Position 

As far as I know, there is no plate glass manu- 
facturer in the world now who makes anything but 
plate glass out of a plate glass tank. Equally, there 
is no plate glass manufacturer in the world now who 
makes plate glass alone. There are plenty of manu- 
facturers who make sheet glass alone or the different 
kinds of rolled glass and so forth. But there is none 
that confines himself to the manufacturer of plate 
glass. That, I think, must be because the scale of 
the undertaking is so great that you can only have 
one unit in one works. The chance of keeping that 
going all the time is nil. or practically nil, when 
you operate on that scale. You must have some- 
thing else to balance it. There may be other pro- 
ducts in the same position. I do not know. I expect 
there are, but I do not know of any. Perhaps the 
Lecture does not bring out fully, therefore, our 
extreme dependence as a firm or industry on our: 
selves if we are to keep the lead, a dependence 
running right through from beginning to end. 

We must design plate glass tanks for the furnaces. 
We must test the refractories and we must even get 
the machinery made for us. We cannot learn from 
other people’s successes or failures. And it must be 
remembered that a bad shot—a failure—is very ex- 
pensive indeed in this industry. It does happen. 
because you cannot rely, I am glad to say. in modern 
industry on the “safety first” principle. Having 
achieved a certain measure of efficiency or perfection 
with one particular design or one particular unit. 
you must try to advance. And however much you 
may try something out in the laboratory or even on 
a laboratory scale in pilot plants. it is not the same 
when you come to full production. And when you 
are dependent on two individual units only for a 
demand equivalent to that of the whole British 
Empire you are, as you can see, taking a big risk. 
You must have already provided some sort of safety 
margin in the way of supplies. 


Relation of Production to Demand 


The first point that I want to stress. then, is the 
enormous scale of production in relation to demand. 
Perhaps it is worth mentioning at this point also. 
although I have not stated it in the Paper. that glass 
is fundamentally made of very cheap materials— 
sand, lime and soda ash. A great deal of labour and 
fuel consumption is involved. but the main charge 
is the capital cost of putting in a completely new 
plate glass installation. I am quite sure you could 
not hope to turn over your capital once in two years. 
Again, I have no doubt that there are other indus- 
tries in that situation. But it does make one think 
before starting up. It means that you do not go 
idly or lightly into a new country nor, in fact, do 
you get anyone else starting here. This is not because 
of any particular trade structure or agreement or 
restrictive practice, but because the chance of build- 
ing a complete plant with the enormous capital 
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President of the Yorkshire Section and Managing Director 
of George Bray & Co. Ltd. 


involved and then selling the output continuously on 
a 168-hour week basis is really very high and makes 
people stop to think. , 

There is another feature of the industry—and I 
am dealing more with the economic factors, partly 
because I know more about them and partly because 
I presume Production Engineers, like anyone else, 
are willing to talk about economics! I have never 
found anyone who was not, whereas a lot of people 
are not prepared to talk about difficult technical 
processes. As I say, there is another feature of the 
industry—only in very few countries is plate glass 
now made for world markets. To make it on a 
small scale is so costly that it could not possibly 
compete in world markets. It could, of course, be 
made on a small scale behind enormous tariffs, but 
I do not count that. It is a fact that it is only made 
now in certain countries on the Continent of Europe, 
in the United States of America and here. In each 
of these countries it is concentrated in a very few 
hands. 

In referring to that part of the Paper which deals 
with the basic processes of manufacture, I would 
only emphasise once again that it is of the utmost 
importance that each process should be right, because 
it is linked nowadays to subsequent processes. That. 
of course, is a common feature of modern industry. 
For instance, it is of the greatest importance that 
the batch should be thoroughly and properly mixed 
and should not then become unmixed. 

There have been great developments in the past 
ten or twenty years in mixing and in the filling of a 
tank. Instead of filling, as one used to do, thoroughly 
mixed batches, say a ton at a time, in great lumps, 
we now feed the mixture by an automatic blanket 
system, a system which adjusts itself so that all the 
time, as glass is drawn out at one end of the tank, 
the equivalent weight of batch goes in at the other 
end, with the consequence that the level never 
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varies. This has a great deal to do with the mainte- 
nance of a really homogeneous metal, as we call it. 
I do not like to use the word “ metal”, because I 
shall be told that we are an engineering industry, 
which we are not. But for our purposes we do call 
glass “ metal”, and the maintenance of homogeneity 
is of the greatest importance in glass manufacture. 
Troubles in the Tank 

A great deal goes on inside the glass tank with a 
thousand tons of molten metal in it at any one time; 
and nobody knows very much about it, certainly not 
the glass manufacturer. Sometimes the sales depart- 
ment think they know, but nobody else does. Our 
scientific staff know a little more than they used to 
do about convection currents and what happens with 
sand and other material going in at one end and 
coming out at the other. But they do not know all 
about it, and there is no way of finding out. You 
cannot get inside a tank at a temperature of 1500° 
Centigrade. Yet troubles in the tank upset the whole 
of the subsequent processes, because all the processes 
are completely linked up nowadays, and therefore it 
is of the utmost importance to get a homogeneous 
glass. There is not much difficulty if you are con- 
tent to spend a very long time in heating it, refining 
it, keeping it fluid and gradually cooling it and 
flowing it out in the old way. There are some figures 
on page 13 of the Paper showing fuel consump- 
tion. The relationship is one to eight for the pot 
process and the ribbon process respectively. 

In the old days more than a ton of coal was used 
for every ton of glass that was made. That is down 
to well under a third for the actual glass manufac- 
ture; but a great deal of fuel is, of course, used later 
for all the power machinery—for electricity, for 
grinding and polishing. But in the actual melting of 
the glass over a ton was used. This has something 
to do, of course, with the location of the glass indus- 
try. I am often asked why it should be centred at 
St. Helens, and I do not suppose I need tell Produc- 
tion Engineers the reason. But in the early days of 
the last century, when most of these industries started, 
St. Helens became the place for glass because it had 
coal, and coal was the most expensive of all our raw 
materials. We used such a lot of it and in using it 
for melting, we sent a lot of it up the chimney. In 
addition, our other main raw materials were quite 
close. There was sand within four miles; although 
it gets a bit further away every year it is still within 
reasonable distance. Most of our limestone comes 
from Yorkshire or Buxton, not very far away. It is 
common enough and is not very difficult to transport. 
Alkali comes from I.C.I. at Northwich, just over the 
river, in Cheshire. One hundred years ago chemicals 
were manufactured at St. Helens itself. In addition. 
there was a growing Lancashire industrial area. so 
we had pretty well everything. Some of these factors 
are less important now. Coal, for one thing, is rela- 
tively less important because we use less of it, even 
though the price is very much higher. It has gone 
up in price more than proportionately to many other 
materials, particularly within the last twenty years. 

However, if we were starting completely afresh 
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now, we should still say that South-West Lancashire 
is probably the best place in this country to make 
sheet glass and also, I think, plate glass which is not 
quite so dependent on some of these factors. 

This is all rather preliminary. We have tried to 
set out briefly in the Paper the methods of making 
the different types of glass; and here, perhaps, I 
might just say a word or two about sheet glass. On 
page 8 we have described the modern method of 
making sheet glass. Sheet glass is drawn out of the 
end of a long continuous furnace, rather like a plate 
glass furnace but slightly different in shape. 

Only thirty-five or forty years ago, it was made 
in cylinders several feet long, made by blowing with 
compressed air. This gave a great sheet of glass in 
the form of a cylinder which had to be split down 
the centre and flattened, reheated and rubbed with 
a piece of wood on the end of a pole to flatten it. 
This process gave way in the early twenties to the 
cylinder drawn process, which involved drawing up 
from pots to the great height of thirty or forty feet. 
The diameter was much greater than the old method 
and the quality was better. The sheets produced 
were bigger, and in consequence were much cheaper, 
but they were still drawn in the shape of cylinders 
and had to go through a subsequent flattening 
process. 

When, finally. we had installed our last big cylin- 
der furnace, completing the turn-over from the old 
cylinder blown method, that process itself gave way 
almost at once to the modern flat drawn process, 
which completely dispenses with the process of 
flattening by drawing the glass straight through the 
tank in the form of a flat sheet vertically. 


Rate of Obsolescence 


I mention this as being in a sense typical of the 
enormous rate of obsolescence we have to face in in 
our industry. Only three years after we had converted 
from one process to another, we had to consider 
scrapping the new process and putting in a still newer 
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one at what was in those days a very high cost 
indeed. Of course, we had to do it; otherwise, we 
should have been driven out of the market by our 
competitors. Intrinsically, it was bound to be a 
cheaper process because of the elimination of the 
flattening part of manufacture, and in theory it is 
as simple a process of manufacture as one could 
have. 

The same thing applies in other ways. In plate 
glass we have had to do a great deal of scrapping 
and there has been much obsolescence in the past 
twenty or thirty years. In going round the works 
after an absence of two or three years, a guide 
would certainly be needed, because it would not be 
recognised. I know that this is common to many 
another industry, but it does happen in our industry 
more than in most. 

One of the differences between sheet and plate 
glass for the purposes of this Paper is that in sheet 
glass we have not been the fundamental inventors. 
The cylinder drawn process to which I referred was 
developed largely in the United States, although we 
greatly improved it. Three flat drawn processes were 
invented later, but we did not invent any of them. 
We waited, I am glad to say, until we knew which 
was the best process and then acquired it for our 
country from the Pittsburgh Plate Glass Company in 
America. We have made that practically standard, 
and we have as many, or nearly as many, machines 
for making sheet glass as they have and certainly far 
more than any other company in the world. 


Improvements and Developments 


We did not invent them, as I say, but we have 
made many improvements and developments. We 
had the wisdom (it was long before my time) to see 
what other people did first and when they developed 
a new method, we took it and improved upon it and 
used it. 

In plate glass, on the other hand, we have made 
several inventions in the last fifty years. In the time 
of my grandfather the Siemens regenerative furnace 
was introduced. In this Paper your attention is 
drawn to three revolutions in plate glass manufac- 
ture. These have been two-and-three-quarters in- 
vented, one might say, in this country which has 
therefore consistently kept the lead. 

The first one is the flowing of glass continuously 
from a tank instead of making it in pots discontinu- 
ously, moving the pot along and pouring out and 
casting. That idea was probably in many people’s 
minds, but two of them brought it to the commer- 
cial stage simultaneously. One was the Ford Motor 
Company who had never made glass before. They 
thought that was the obvious way to do it, and they 
were right. That is why I say it was two-and-three- 
quarters ourselves, because they did, as complete 
novices, make a considerable contribution to the art 
of glass working. 

The other two were the development of a con- 
tinuous grinding and polishing machine so that one 
rectangular bit of glass travelled on a moving table 
under a series of grinding heads and later of polish- 


ing heads, having the surface abraded and then 
polished. This replaced the old system of filling up 
a round table with all sorts and shapes and sizes of 
glass and grinding the glass and polishing it until it 
was smooth. This was a most wasteful process, but 
nobody had discovered any other way of doing it. 

Continuous grinding was a great advance, particu- 
larly when linked, as it was in time, with the develop- 
ment of the flow process which we kept secret for 
many years after we had developed it. 

These two processes are now licensed in other 
countries. I mention particularly that they are 
licensed in the United States, because we do tend to 
think in terms of the United States being automati- 
cally the inventors and developers of anything 
mechanical—any really important advance. But it 
is not always so. Invention is not the monopoly of 
any one firm. In fact, nowadays, although the 
original idea may spring into the mind of one person, 
it is very seldom the work of one individual alone. 
There is usually team work, even though one, per- 
son’s name rightly appears on the patent specification 
in the end. 

The fact that these were fundamental inventions 
is, I think, shown by the fact that the flow process 
was licensed to two leading American manufacturers 
in about 1937, which would be some ten or twelve 
years at least—perhaps more—after we had begun 
to use it as our main commercial process. The 
continuous grinding and polishing process was 
licensed more quickly—in three or four years. It 
was such an obvious advance on anything done be- 
fore, and in any case it was not being kept secret. 
These were tremendous revolutions. 


The “ Twin ” Process 


Then we come on to the biggest of all—what we 
know as the “Twin” process. This has begun to 
operate, under license, in one of the American works 
within the last two months, after we have had it as 
our main commercial process for at least sixteen 
years and, of course, with all these processes there 
are many years of trial and error and development 
before they can be used commercially. This is very 
significant, and there are lessons to be learned from 
it, one of which is that it pays to lead and that once 
you are the leader you get a start and you tend to 
go on being a leader—to go on inventing. Of course, 
it is expensive. Only one thing is more expensive 
than leading, and that is not leading. I know that 
sounds simple, but it is indeed true. The price of 
leadership in industry is always extremely high, but 
it is almost always worth paying. 

I hope that the methods of manufacture are 
sufficiently clearly explained in the Paper and that 
I need not explain them more fully. I know that 
they are all right, but I do not think I can make 
them very graphic in talking about them, and per- 
haps pictures are more clear. I am therefore going 
to skip that very important section and let you ask 
as many questions upon it as you like. 

When we put down the plant at St. Helens and 
Doncaster we made provision for a continuous 
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furnace and for rolling, annealing. inspection, grind- 
ing and polishing. The basis of the grinding and 
polishing is to do both sides simultaneously, so that 
the glass is virtually untouched by hand from the 
moment the raw materials go into the furnace until 
the completely finished article comes out a third of 
a mile further on. We were then casting at +5 inches 
a minute. The ribbon was 100 inches wide, and 
flowed out of the tank at 45 inches a minute. It 
went through all those processes inevitably at the 
same speed, because it was one continuous piece of 


glass. 


Increases in Speed 

Improvements in the past few years have increased 
the speed beyond what had been anticipated and in 
recent times we have been reaching 150 inches a 
minute. This means that all the processes have not 
developed to keep pace with this great increase in 
speed. We have reduced the amount of grinding. In 
the old days. thirty vears ago. we had to take some- 
thing like 3 millimetres off each side of the glass 
which we finish about 6.4 millimetres thickness, 
the thickness of the ordinary shop window or motor 
trade window. We used to have to cast at about 
12 or 13 millimetres and grind all the rest away. 
Now. by casting a much more even substance with 
far fewer irregularities. we find we have only to take 
off something of the order of 1 millimetre or so. In 
spite of this. there is still a great amount of grinding 
to be done. and we could not increase from the 
original speed to the present speed with the same 
number of grinding units. so we had to lengthen 
the grinding stage of the process. We therefore— 
not having room—scrapped the polishing. It might 
appear to some people that this is a step backwards, 
but I have set out three reasons why we think 
it is not. First. there is the increase in capital cost of 
making the building and equipment for a ribbon, say 
2.000 feet long. so that the saving in cost might be 
more than eaten up by capital charges. Secondly. 
there is the greater likelihood of breakage at the 
polishing stage if the glass itself. instead of being 
supported on solid cast iron tables when it has the 
polishing applied to it. has to carry its own weight. 
supported above and below by the polishing heads. 
Moreover, it is very much more difficult at the 
polishing stage to get the machine satisfactorily 
started again and going through the polishing heads 
if there has once been a breakage. Thirdly, the 
possibility of taking advantage of sudden technical 
progress in any sector of this continuous line may be 
limited if others cannot match it. and being at the 
end of the line the polishing is the most likely to limit 
advance in any of the other sectors. 

It is perhaps worth adding that, apart from these 
points, it is in any case necessary to make some pro- 
vision for finishing glass discontinuously when it is 
ordinarily made continuously. In fact, we do not 
like to carry enormous stocks of polished glass be- 
cause it scratches. You all know that when you buy 
a motor car you promptly wipe the wind-screen and 
put a scratch on it and nobody notices it. But if you 
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were to send it to the motor manufacturers in that 
state in the first instance, back it would come, even 
if you had sent it to Australia, with a complaint. 

The quality needed is very high and in spite of 
a hard surface on the material it is capable of being 
damaged. And on the subject of hardness it might 
interest you to know something about Perspex. a 
very good plastic material made in flat sheets. 
Perspex is moulded between formers, and they have 
to be really hard and smooth if the Perspex is to 
have a hard and smooth and brilliant surface itself. 
Nothing has been discovered, in this country or any- 
where else, to serve as a former as good as plate glass. 
We sell large quantities of glass to I.C.I. for use as 
formers in making this glass substitute. Naturally 
they make more than one sheet of Perspex to each 
former, but it is a fact that nothing else—not even 
stainless steel—has as smooth and bright and tough 
a surface as glass. At least, nothing else has been 
discovered yet, not even anything more expensive. 
I daresay that as glass happens to be fairly cheap 
they will be content to use it and concentrate on 
making it last longer and longer, so that they need 
less and less of it. As I said, some glass will always 
be made discontinuously in starting up operations or 
when something comes along or if there is a break- 
age. There will be bits of glass sheet cut off at one 
stage or another, and kept in stock in the rough 
state. If you were entirely dependent on a twin 
grinder you would not be able to finish off the glass, 
and it would be wasteful. Even glass that has been 
slightly damaged can be sent back for further polish- 
ing and made saleable. This cannot be done on a 
twin polisher, because the essence of the machine is 
that it has a continuous sheet of glass coming out 
of the furnace and anything else would inevitably 
not be polished properly on the Twin. Therefore, 
the possession of polishing capacity unlinked to the 
Twin is a great advantage. 





Losses in Cutting 


Another feature of glass manufacture is the loss 
incurred later on in the process. I believe we have 
progress to make in cutting and handling and in 
making our labour more productive in the warehouse. 
We have reduced the amount of wasteful labour right 
through the production process up to the time when 
the glass is in its finished form. It goes to the ware- 
house and is examined and marked up, and cut to 
various sizes to meet orders of different sorts out of 
one uniform width of 100 inches. To make the glass 
narrower is unproductive. and it cannot be done 
because that is the width of the machine. As a result, 
there are a great many people in the warehouse 
marking and inspecting and cutting and packing, 
and in general handling the glass. There is inevitably 
a very big loss of perfectly good glass in the cutting 
process. 

If you look round the streets of Leeds you will see 
that it is very difficult to fit any normal collection of 
bits and pieces of glass exactly into a piece 100 
inches by 175 inches. You cannot avoid having a 
loss of 15 to 20 per cent. unless you can get a tremen- 
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dously large number of orders for very small pieces 
of about one foot square. You cannot get such orders 
as a rule, but if you could you would have to make a 
low price, competitive with sheet glass or other 
materials for display purposes in show cases, for 
instance, and so on, where quality is not of the 
slightest importance. For this part of our sales, we 
cannot expect an average price equal to our own 
plate glass costs, and have to sell competitively as a 
by-product with something which costs very much 
less to make. 


The Maintenance Problem 


In a sense. we have always to take that into 
account in the structure of our sales tariff. We must 
sell as much as we possibly can of the glass we make. 
We cannot sell it all in large sizes because of the 
existence of faults and of a multiplicity of sizes which 
is required for different parts of the world. There 
is always a good deal of waste in cutting down to 
the smaller sizes. We have to sell small pieces below 
the overall cost and the larger pieces at a corres- 
pondingly higher price to give an average reasonable 
return. Moreover, it is very important in the glass 
trade that glass shall be able to be delivered and 
fixed quickly. Stocks must therefore be carried by 
glass merchants all over the country. They must 
carry their stocks in fairly large pieces of glass, so 
that they can cut and handle them themselves. There 
must therefore be a reasonable margin in the glass 
tariff so that they can carry stocks and cut to waste, 
even more so in that they will not have quite the 
same range of sizes to choose from or the same oppor- 
tunity to cut to the best advantage. 

You will see if you turn to the top of page 15 that 
we have made a suggestion there. Personally, I do 
not believe it is a solution but, as I say, I am on the 
sales side. It is a fact that we have to put out a tank 
every two or three years for a complete repair lasting 
two or three months. For that period it is out of use. 
The life—the campaign—of glass-making tanks has 
increased greatly during the past twenty or thirty 
years. It partly depends on refractories, and refrac- 
tories have been improving. They also constitute one 
of the biggest risks because of changes in tank design 
and methods of insulating and so on. Newer and 
better and more expensive refractories are introduced 
because the conditions of glass-making become more 
difficult and impose more of a strain on the refrac- 
tory blocks. Nothing can do more damage to the 
quality of glass than for a refractory block to throw 
off little bits and pieces of insoluble material that is 
caught up in the glass in the shape of stones. This is 
important at all times, but it is particularly important 
for safety glass, which is a tempered glass cut to 
size and heat treated—heated up and suddenly cooled 
to put it into the proper condition. Little bits of 
stone from the refractories. many of them almost 
invisible to the naked eye, will almost certainly cause 
the glass to break spontaneously and very soon. The 
importance of refractories increases every month. 

For that reason and also because of the great loss 


involved in having a tank out of action for two or 
three months for repair at the end of every cam- 
paign, very great difficulties are involved. 

Great progress has been made but a great deal 
more is needed. It is suggested—and this is a serious 
suggestion—that one solution might be to place an- 
other tank alongside, full of glass-making. materials. 
It would then be moved over by some method, the 
rest of the machinery being used in the same way as 
before. The other processes—annealing, grinding 
and polishing—are more straightforward engineering 
work. One unit can be taken out—a grinder or 
roller, for instance—and repaired without upsetting 
the whole process. Work can even be stopped at the 
weekend, if necessary, for a few hours to do some 
really important maintenance. But with the glass- 
making part itself, you cannot do much of importance 
without putting out the furnace and cooling it off, 
and that means two or three months. If there was 
a spare tank on one side and it was moved over, 
putting the first tank out on the other side, this might 
help. I do not myself believe that is an economic 
proposition, but I may be wrong. It seems to me 
that the whole tank might be there for three years 
for the sake of saving three months, and that is dis- 
proportionately expensive, particularly as there would 
have to be a third space for a tank to facilitate this 
moving about. 


The Time Factor 


There are many other problems ahead of us. As 
I have already said, we have to be very much self- 
contained. We have to design our own machinery 
and we need a very big drawing office. We have our 
own engineering shops. We cannot rely on other 
people to invent glass-making machinery for us, 
because the market is not big enough. We even have 
to keep our own tame machinery manufacturers to 
some extent, not because we like them to make only 
for us, but because we have to keep them going when 
we are not wanting these new big plants. Although 
there is always a certain amount of maintenance 
work, a new glass plant is not wanted every day. 

It happens that there is a spate of work lately, 
because of licensing for different parts of the world 
during the last few years and most of the work has, 
I think, been done by a machinery manufacturer in 
Belgium with whom we work very closely. But it 
must be clear that there are not many more people 
who will be able to install the Twin process. 

I have drawn attention to the difference between 
ourselves and the Americans and have pointed out 
that one important factor is the very long period 
between the conception of an invention and the put- 
ting of it into commercial use. This may mean that 
the inventor is worse off than the people who follow 
later, because after the initial plant is introduced 
there are an enormous number of improvements. 
We are going to have increased competition from our 
American competitors, I am afraid. We have been 
selling a great deal of glass on the American market 
during the past few years, and we want to go on 
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doing so. But we shall find it more difficult when 
they make glass by our methods than we have done 
while they were making it by their own. 

You may remember, those of you who are old 
enough, that at Wembley in 1925 we were able to 
show the window of the Empire, as we called it— 
the largest piece of plate glass in the world at that 
time. It was 288 inches by 168 inches—336 square 
feet. We could not make that particular size now, 
because we could no longer produce anything as 
wide. But at the Festival of Britain two years ago 
we again showed a piece of plate glass which was 
the largest in the world. It was 600 inches long by 
100 inches wide—about 416 square feet—dquite a bit 
larger. There was no difficulty in making it. We 
could have made it much longer. but there was 
considerable difficulty in handling and transporting 
it. Now the Americans who have put in a size wider 
than 100 inches. as have one of the Continental 
manufacturers, can make something bigger than we 
can. I do not think there is any particular advan- 
tage. because nobody wants it as big. But it is a fact 
that on these two occasions, when it was worth 
waving the flag a bit. we were able to make a larger 
piece of glass than our competitors. Because of 
improvements in the process of manufacture, that is 
not the case any longer. We are in competition all 
the time with the American manufacturers and even 
more with Continental manufacturers. 


Stimulus to Efficiency 


We have every possible stimulus to be efficient. 
We must sell the whole of the output in these plants. 
We must work 168 hours a week or not at all. Since 
the demand is very unlikely to be exactly the same 
as the production from two tanks, one tank must 
probably be left idle for a few months longer than is 
necessary after it has been repaired. A tremendous 
effort is needed to keep the demand right up to our 
capacity, and anything we can do to this end is 
worth doing. We have, therefore, as I say, every 
stimulus to efficiency. 


We have, I think, applied production engineering 
methods, whatever they may be, pretty thoroughly, 
but we have still further to go, and above all at the 
latter end of the process. On that general theme, 
I will say only this. It is my impression that in very 
many industries there is much that is common in 
handling and packing and despatching. That is 
where there is much to be done in finding out how 
factories and people in other industries solve their 
own problems. We have a tremendous amount to 
learn, but it is always helpful to see how other people 
solve their problems. In general, I believe we have 
still furthest to go in handling, packaging and so on 
in the warehouses. 





DISCUSSION 


The CHAIRMAN said that the preprint of the 
Lecture was most fascinating, and he had read it, as 
he felt sure had many other people, with great 
interest. 

The many engineers who were present must have 
been interested to hear Sir Harry say that glass 
manufacture was not an engineering industry. It 
was not. of course, and there was an essential differ- 
ence between the glass and the engineering industries. 
In the glass industry, according to Sir Harry, the 
capital cost of the plant was high and the raw 
materials were cheap. In engineering, the situation 
was that the capital cost was high and the materials 
were very expensive. In some ways, this made the 
engineering job more difficult, but he did not pro- 
pose to go into this question at the moment. 

There was an analogy between the contribution 
towards progress which could be made by glass 
manufacturers and production engineers. They had 
four or five factors in common. For example. the 
design of plant must obviously be the concern of all 
who were engaged in any form of industry. There 
were certain basic principles which had to be borne 
in mind. There was materials handling, and Sir 
Harry no doubt knew that this had been in the 
minds of production engineers for a number of years. 
He had pointed out that it was a major problem in 
his own industry. Then there was production flow, 
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and who better than production engineers could 
appreciate its importance? There was quality con- 
trol, and although one could see the difficulties the 
fact remained that an industry which had to reject 
25 to 30 per cent. of the product had a long way to 
go. There were many intangibles left that still made 
life worth living. 

Sir Harry had referred only a few minutes ago to 
the importance of speeding up new ideas so that 
they came into use more quickly. The Institution 
had been concerned in recent years that the many 
original ideas which emerged in this country should 
be realised in production much more quickly than 
had generally been the case in the past. 

If he might say so, Sir Harry had justified, if 
justification were necessary, the choice of the subject 
and the choice of the lecturer. There was much 
common ground between the glass manufacturer and 
the production engineer and no doubt the discussion 
would be more than usually interesting. 


Professor H. MOORE. Department of Glass 
Technology. University of Sheffield, who opened the 
discussion, said that he proposed to start with a 
definition that might not be very palatable. It was 
a quotation attributed to Whitworth himself, who 
said. “ Engineering is the dirty work of science ”. 
This might sound somewhat invidious, but engineer- 


ing was certainly the medium through which science 
and knowledge (which might be laboratory know- 
ledge or merely experience in a works) was brought 
to fruition to the benefit of all mankind. That was 
why engineering was, so to speak, the foundation or 
basis of all commercial growth and development. 

Sir Harry had, perhaps, belittled his own know- 
ledge in speaking of being on the sales side. 

Plate glass and sheet glass had to be quality glass. 
Although one might put up with half-a-dozen small 
bubbles in a bottle, if there was a single bubble in 
100 square feet of plate glass, or so much as a scratch 
on it, the architect to whom it was offered for win- 
dows would reject it. The fact that ten minutes 
later it might be cleaned with a gritty duster did 
not matter at all. It had to be quality glass when 
supplied, and for quality and price one required 
absolute control from one end to the other. This 
was true, of course, of all sections of the glass indus- 
try, particularly window glass which people tended 
to look at instead of through! 

There were many points of interest in connection 
with the Twin grinder. He used to go to Pilkington’s 
in 1922 when the whole of the plate glass was made 
by casting individual pots, rolling them, and putting 
them through a lehr as an entirely discontinuous 
process. When he joined them in 1937 the con- 
tinuous grinder had been developed. and the new 
Twin grinder was in process of development. 

Although Sir Harry had mentioned this as being 
an interesting development. he himself could think 
of a hundred little details of processing which were 
vital to success. Not least, for instance, was the 
feeding of the glass up through the hollow spindle 
of the bottom grinder and distributing the grinding 
material, sand, evenly all over the top surface of the 
runner that ground the under-surface of the glass. 
If he remembered rightly, this was a matter not only 
for the engineer but also for a physicist with a really 
good engineering training. In a little letter of about 
five hundred words, not more, the physicist put for- 
ward the theoretical work which enabled the problem 
to be solved. 

This was one of the jobs he himself had had to 
calculate when he first started at Pilkington’s. before 
he had a laboratory or even a room of his own, and 
there were a hundred other little engineering details 
where production engineering had to be brought in 
from the start in order to solve the problems inci- 
dental to the main purpose of that development. 

He dared not mention the cost of the development 
itself. The cost of making up the first experimental 
plant was considerable. It was certainly more than 
34d.! When the final big machine—the production 
machine—was introduced, he was not shown it until 
General Weeks, then Colonel Weeks, came up and 
asked Mr. Scott, the manager of Plate Works, if he 
(Dr. Moore) had been shown the Twin. Mr. Scott 
said that he had not, so General Weeks said they 
would meet at the end of the Twin and go up to- 
gether. A lot of money was involved and there was 
some extremely good engineering built into the Twin. 

In the making of glass. and particularly plate glass, 


the job of the engineer was vital to the production 
of a very necessary commodity. It was in every sense 
suitable, therefore, that Sir Harry Pilkington should 
have been asked to lecture on it. Of all the industries 
he himself knew, apart from the engineering indus- 
tries, there was none where the problems presented 
to the production engineer were more difficult or 
more widespread. The parallel between the glass 
industry and other industries was very close. For 
instance, it was amazing how closely paper board 
manufaciure resembled the production of plate glass, 
though with one important difference. The work 
was done at ordinary temperatures of. say 50° 
Centigrade at the outside. whereas with glass the 
temperature was 1500° Centigrade. 


A brief calculation would give some idea of the 
precision which was required. Something had been 
said about the length of the continuous ribbon of 
glass. If there was a difference of 1° Centigrade 
(not Fahrenheit, it should be noted) between one side 
of the ribbon and the other as it went down the lehr 
for annealing, this would produce a deviation of 
5 inches in 100 feet. The ribbon was much longer 
than 100 feet. Provision was made for the glass 
ribbon to move 3 inches either way from the centre, 
but in going through the plant at different times 
when he had been at Pilkington’s (a very happy time 
for him), he had never seen it 3 inches from its centre 
or any thing like that. There had been some diffi- 
culty with the original plant because the lehr was 
exposed to the open air, but that had been overcome. 
The difference of one degree across a ribbon about 
100 inches wide would cause a displacement of 5 
inches in 100 feet, but it would increase. of course, 
in proportion to the square of the length. This gave 
some idea of the precision of the thermal control, 
quite apart from the ordinary production engineering 
side of the work, that was required in dealing with 
problems such as were involved in the production of 
plate glass. 


As had been pointed out, the production of plate 
glass in this country—that was to say, at Pilkington’s 
had led the world for the last fifty years. He did 
not know anything about it except what he had been 
told, but he did know that the Americans had con- 
sistently bought a process as it was developed by 
Pilkington’s. During the War a certain gentleman in 
Germany insisted that a plate glass plant should be 
put up—without licence. of course—to make glass 
by the Twin process. The construction was allowed 
to go on until it was nearly ready for production. 
Then a number of young men (he did not know that 
his own son was among them, but at any rate he 
was in the same lot of people) bombed it and 
destroyed that gentleman’s hope of making glass by 
the really first-class method that had been developed 
in this country by Messrs. Pilkington Brothers. 





Professor Moore ended by saying that he knew 
about these things because he had been in the busi- 
ness. What he had said did not, perhaps, contribute 
much in the way of discussion, but he hoped that it 
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would have indicated, to a very small extent, the 
type of control that was required in the glass indus- 
try, in particular, plate glass. 


Mr. R. L. PAICE, Director and Sales Manager, 
Igranic Electric Co., said that one had heard in the 
past of considerable fortunes being made from the 
reclamation of steel, copper and so forth. Nothing 
of the kind had been heard about glass, but there 
must be a tremendous amount of broken glass in the 
country. Was there any way of collecting it nation- 
ally and using it again? Presumably most of 
Pilkington’s scrap went back into the furnace but 
what about all the scrap about the country? Could 
it be used in any way? Scrap constituted quite a big 
business in the engineering industries, and he won- 
dered whether it was the same in the glass industry. 


Sir HARRY PILKINGTON, in reply, said that 
they did use their own scrap, but they did not grind 
and polish it before working it because this was ex- 
pensive. They needed to know what they were 
putting in the furnace and they would not like to 
use a combination of half-a-dozen bottlemakers’ 
materials with quite different compositions. There 
were markets for scrap and there were people who 
collected and sold it at a fair price, a very low price, 
to glass makers. But quality glass makers had to be 
very careful indeed about anything that they bought 
for this purpose. 


Mr. H. W. HOWES, Director, United Glass 
Bottle Manufacturers, Ltd., said that as a member of 
a company making bottles, jars, pots and domestic 
would like to thank Sir Harry 
Pilkington for his lucid lecture and to congratulate 
both Sir Harry and his company on the very 
successful pioneer and development work they had 
carried out in the making of plate glass. 


glassware he 


His own industry used very many processes in 
common with the plate glass industry. They had 
similar materials and they melted in continuous 
furnaces. To a very large extent they moulded or 
shaped the glass fully mechanically. That was to say, 
the greater proportion was now moulded in that way. 
Some companies making small quantities of special 
bottles still used hand or semi-automatic processes, 
but by and large the glass container industry was 
now somewhat similar to the industry just described 

completely mechanical, right from the time the 
raw materials were mixed until the finished product 
came off cooled and annealed. There was one tre- 
mendous advantage, however; it was not necessary to 
handle vast areas of continuously moving plate glass. 
When the glass came out of the furnace it was 
handled in what might be called discrete portions of 
predetermined weight. 

Against nearly all advantages in life and certainly 
in glass works, there were disadvantages to balance 
against them, and in this case it was the enormous 
range of sizes, shapes and detailed specifications. For 
instance, containers in these days must fit a variety 
of closures within limits measured in thousandths of 
an inch internally and externally. Apart from form- 
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ing these various types of articles, machinery had 
had to be developed to handle all of them in indi- 
vidual succession at high speed. 

Comparing the history of his own branch of the 
glass industry with that of plate glass, he said that the 
fundamental ideas did in-fact very often come from 
this country. Many of them, indeed, came from this 
very county of Yorkshire, going back to the 1870's 
and from then on. But often the bringing of these 
ideas into fruition in commercial production was left 
to the United States. He mentioned this particularly 
in commenting on Sir Harry’s Lecture because it did 
show how much this country was indebted to Messrs. 
Pilkington Brothers, who had so successfully led the 
world. 

As with plate glass, mechanical and fully automatic 
production of glass containers had led to reduced 
costs and improved quality. The glass container made 
now, as compared with the time of the 1914/18 War, 
was an article of precision, both in regard to external 
dimensions and capacity. In spite of what a previous 
speaker had said, the industry was not allowed to sell 
containers with bubbles or scratches. In fact, people 
wanted a good looking as well as a very close 
engineering job at the price of something turned out 
by mass production. 

Advances in mechanisation, the speeding up of 
production, and so on had largely been of benefit, as in 
the case of plate glass, to the ultimate consumer. He 
said this to them as production engineers: he was 
not trying to sell the industry. The increase in price 
since before the War was modest as compared with 
the increased cost of fuel, whether in the form of 
coal, oil, electricity. and so on, and of labour and 
raw materials. 

The very fact of not having one continuous sheet 
meant that it had been possible to develop a variety 
of machines, and a multiplicity of furnaces and 
factories. Over the years these plans had been 
improved and speeded up. so that they were now 
not very recognisable as compared with the plants 
existing when the plate glass industry took a step 
forward just prior to and about the time of the 


1914/18 War. 


Mr. A. HASLAM WOOD, Managing Director, 
Wood Brothers Glass Co. Ltd., thanked the 
Institution for giving him the opportunity to attend 
the meeting. As a glass manufacturer. he said. the 
engineering side interested him more than _ the 
academic and scientific side. He was trying to run 
a very old family business of 125 years’ standing in 
Barnsley, Yorkshire; and there was no doubt that the 
glass industry, which was so mysterious and _ in- 
triguing, was a very difficult one to run. Perhaps this 
was why the glass industry often ran in very old 
family businesses. The Pilkington family was an 
example and he himself was another. There was also 
Bentson and Clark which had run for two hundred 
years in Yorkshire as a family business. There must 
be something in it other than the making and losing 
of fortunes! The trouble was that everything made 
in the industry could be seen through, which was 
not always the case in other industries! 


In Mr. Haslam Wood’s time, the glass industry had 
gone through two big reforms. In the First World 
War it went through a scientific reform. His father 
helped to form the Society of Glass Technology at 
Sheffield with which, he believed, Leeds University 
was Closely associated. This was essential because of 
the definitely scientific reform. In the last War, the 
industry had experienced a very big mechanical 
engineering reform and this was still going on. 

He was referring to the more ordinary glass in- 
dustry, the bottle glass manufacturers, rather than to 
the big plate manufacturers. His branch of the 
industry made what were called odds and ends, all 
the things people could not be bothered to make, 
or said they could not. This was fortunate, because 
occasionally they could ask what price they liked— 
and extraordinarily enough they sometimes got it! 

Not being a scientist, Mr. Haslam Wood felt that 
the less one knew about the scientific side the better. 
The side he felt was very important was the engineer- 
ing side. Glass melting was simple if rightly 
controlled. The melted product had to be handled 
and the engineering side became very important. If 
he were choosing a successor, it would be an engineer, 
for engineers would be the key men of the glass 
industry in the future. 

There was so much that engineering could do for 
the industry, not only in handling the raw material 
before it was melted, but in the formation of the glass 
and the reaction of metals—the steels and the irons— 
that were used for making the tools. The tooling 
up of the machines was of the greatest importance. 
particularly in the specialised form of the industry 
with which his own firm was concerned. The kind 
of metal that had to be used was of more importance 
in the pressing of glass than in the blowing of glass. 
In blowing, there was slight pressure on the actual 
metal, but in pressing the actual surface of the steel 
of the mould was reproduced on to the surface of the 
glass. Tools were now even chromium plated after 
every shift in order to produce the quality headlights 
demanded by the motor car industry. 

One thing worried him. A great percentage of the 
machines used by the common bottle manufacturers 
were of American manufacture. It was a crving 
shame that the British engineering industry did not 
develop them to look after the glass industry better. 

It was a great honour to have Sir Harry Pilkington 
at the meeting and it was good to know that he. 
the head of a family concern. with his wonderful 
experience as a practical manufacturer, should be 
President of the Federation of British Industries. He 
hoped the Federation would be run by Sir Harry in 
such a way as to prevent that mysterious mechanism 
called government from running them all. 


Mr. H. GIBSON, Member. said that he had 
been many years in India and during the last two or 
three years he had passed the new factory Pilkington 
Brothers were putting up at Chattapahar. near 
Asansol. He presumed it was not going to make plate 
glass because of the space it occupied. What in- 
terested him, however, was the reason why it was put 


in that particular place. Admittedly, it was on the 
coalfields, but presumably what was wanted was 
Jheria coal, which was about one hundred miles 
away. It would have seemed better to keep to the 
western edge of the coalfields which would be much 
nearer to the limestone. The only thing he could 
think of was the possibility of using Damodar sand, 
which he hardly thought would be suitable. 


Sir Harry PILKINGTON said the reason was not 
that suggested by Mr. Gibson. Some people from this 
country had started the works and had not been able 
to see it through. Pilkington’s had come to the 
rescue. The factory was already partly built, and he 
did not think his Company would have chosen that 
site. 

As far as plate glass was concerned, he did not 
think it would be made in India in his lifetime, or 
even in that of Mr. Gibson. 


Mr. H. C. RANDS, Taylor, Taylor @ Hobson Ltd., 
observed that his turn had come rather late in the 
programme, and that there was very little for him 
to say after Professor Moore, Mr. Howes and Mr. 
Haslam Wood. 

He did not know much about plate glass, but he 
did know something about Pilkingtons, and had 
visited their works on several occasions. 

His own connection with the glass trade was in 
optical glass. Sir Harry, and his colleagues in the 
plate glass industry, had the advantage of making 
one type of glass by the mile in ribbon form, and they 
did it very well. It had been his own job to make 
a few tons a year in about ninety different types at a 
small works started by Mr. Haslam Wood’s father, 
in whose service he had been for some years. 

Mr. Rands said he must congratulate Sir Harry 
on his excellent outline of modern plate glass manu- 
facture. and Pilkington Brothers as a firm on the 
magnificent job they had done in developing a com- 
pletely continuous process from the melting of the 
raw materials to the finally polished plate ready for 
use, except for final inspection and cutting to size. 

What happened in a glass furnace was mysterious 
to the layman, and perhaps not quite understood even 
by those responsible for melting the mixture—they 
were sometimes unpleasantly surprised at what a 
furnace could produce. They were then faced with 
the task of making modifications to ensure that good 
quality glass would be continuously delivered by the 
furnace at a suitable rate for very long periods. The 
physical properties of this glass had to be taken into 
consideration in the design of the rest of the plant. 
and at every stage one could imagine some of the 
difficulties met with, not the least being that of 
maintaining the correct supply of abrasive to the 
under surface of the ribbon of glass. 

These various problems were not to be treated 
separately, but solved simultaneously to suit the 
general conditions of the whole continuous process. 

In his Lecture Sir Harry had summed up the 
position admirably, when he referred to imaginative 
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thinking, perseverance and courage of people at all 
levels working as a team. The various problems re- 
ferred to were matters for the specialist members of 
the team, but to win, a team needs a good leader. 
Messrs. Pilkingtons had for many years had very good 
leaders. and it was due to them, as well as to the 
excellent staff they had got together, that the firm 
had been so successful. The figures given in the 
Lecture showed how successful ! 

Professor Moore had mentioned the inspection of 
plate glass. comparing plate glass with bottle glass as 
regards freedom from bubbles. He would remind 
Mr. Howes that U.G.B. did not grind and polish their 
bottles. If they did they would probably find the 
bubbles were there ! 

Mr. Rands explained that he could speak from 
experience of the skill of the examiners at Doncaster, 
and was amazed at the high standard of quality 
insisted on for glass intended for glazing purposes. 
For glass for mirrors a still higher standard (as re- 
vards freedom from bubbles) was adopted. Hence the 
relatively high price of mirror glass. 

He concluded by again thanking Sir Harry 
Pilkington for his interesting account of Messrs. 
Pilkington Brothers’ wonderful achievement. 


The CHAIRMAN said that Mr. Mustill had had 
to leave. but a contribution from him would be read 
by Mr. Townend. 


Mr. J. L. TOWNEND, speaking on behalf of Mr. 
C. W. MUSTILL, Managing Director of Jackson 
Boilers, Ltd.. and a Past President of the Yorkshire 
Section, said that the presentation of a George Bray 
Memoria! Lecture must always be an important event 
in the history of the Institution for two reasons. 
Firstly, it commemorated the memory of a great 
gentleman and a beloved personality, the late Colonel 
George Bray, who would never be forgotten by those 
who were privileged to know him. Secondly, care 
would always be taken by the Council to invite only 
distinguished persons to deliver the Lecture. 

No more fitting choice could have been made than 
Sir Harry Pilkington, whose Paper had been listened 
to with keen interest. 

In his introduction, Sir Harry had stated that he 
would not give a highly technical lecture: this self- 
imposed limitation had been an advantage. The 
engineer sometimes confined himself too much to 
purely technical features. with a possible tendency to 
overlook those commercial considerations which were 
essential for ultimate success. 

On the contrary. Sir Harry had stressed how 
commercial pressure in the form of competition from 
sheet glass had been a continual incentive to 
technological progress in the manufacture of plate 
glass. In a world in which competition was ever 
increasing, the general truth behind this statement 
applied to many industries other than the one 
described in the Paper. 

The choice of subject was a particularly happy 
one, for there was often a tendency to assume that 
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the production engineer dealt only with metals. It 
was a good thing to be reminded that the manu- 
facture and manipulation of materials such as glass, 
earthenware and chemicals called for the exercise of 
a high standard of production engineering in the 
truest and widest sense of the word. 

When considering the actual process of manu- 
facture of plate glass, it was particularly interesting 
to note the important part played by the marker, 
who was required to exercise his skill and knowledge 
in deciding how the plate could best be cut to 
eliminate the faults noted by the examiner, whilst at 
the same time reducing the loss of glass to the 
minimum. This was another example of another 
truism so often overlooked : that even in mass pro- 
duction or a continuous flow process, there was still 
the vital need for the skill of the human operative. 

There was only one point in the whole Lecture on 
which he ventured to differ somewhat from Sir 
Harry. He referred to “the very long period 
between the conception of an invention and the 
putting of it into commercial use ”. Might he suggest 
that this long period did not always occur? Surely 
the length of time between the idea and its actual 
use often depended largely on the intensity of the 
demand for the product or process in question. 
Wartime conditions provided many examples of a 
comparatively short period elapsing between the 
conception of an idea and its actual application on a 
wide scale. 

The lecturer rightly emphasised the need to 
preserve an open mind, as inventive genius was not 
the monopoly of any one nation or firm. In the 
past, the mistake had frequently been made in this 
country of underestimating the potentialities and 
abilities of nations considered to be technically in- 
ferior. It was true to say that during the War this 
country had received many rude shocks through 
underestimating the technological ability of the 
Japanese, whilst the events of the last few years had 
shown that in many respects Russian technology was 
much in advance of what was originally thought 
likely. In this connection, whilst this country could 
obviously profit a great deal from the vast experience 
of the United States of America, the lessons to be 
learnt from a study of the technique of the smaller 
nations, such as the Swiss whose methods were in 
some respects more readily adaptable to this country 
than those of American mass production, should not 
be overlooked. 

The Lecture was particularly interesting as dealing 
with one of the few industries in which this countrv 
manufactured on the same scale as the Americans. 
In such circumstances, it was rather disquieting to 
read that the labour force required per square foot 
of plate glass made in the U.S.A. was less than two- 
thirds of that required in this country. As the 
Anglo-American Productivity Reports had shown, 
a similar ratio applied in many other industries. 
Whatever the reasons, it was vital to the nation that 
this state of affairs should be remedied. 

The importance of the last part of Sir Harry's 
Paper could not be over-emphasised, for in it he 





postulated the only way in which this country could 
hope to maintain its traditional place in the world. 
In his own admirable words, “success has been 
attributable to the imaginative thinking, perseverance 
and courage of an ever-growing number of people 
at all levels working together as a team”. The 
future of the nation depended on the speed with 
which this conception of industry could be fully, 
implemented. 


The CHAIRMAN said that he did not propose to 
sum up the discussion, but one or two points were 
worth repeating. First of all, reference had been 
made by several speakers — more particularly, 
Professor Moore—to the engineering content of the 
Lecture. He could not help feeling that on balance 
the engineers had had it. In saying that, he meant 
that the engineers had had the greatest support as 
against Sir Harry’s own view that glass manufacture 
was not an engineering industry. Perhaps the two 
points of view were not incompatible; but the fact 
remained that there was proof of the tremendous 
engineering content of the industry. 


It was interesting to hear Professor Moore’s 
definition which attempted to show that an engineer- 
ing background was essential. He was reminded of a 
quotation which he might paraphrase by saying that 
an engineer was a glass technologist who had 
completed his education ! 


Sir Harrv had taken pains to point out a number 
of features which it was essential to bear clearly in 
mind. There appeared to be. in the plate glass 
industry at any rate, a tremendous outlay of time and 
money, and the statistics were impressive. The 
apparent reduction in competition was also 
interesting. It had come, it would seem, in two ways 
—by improving the product and increasing the size 
of the plant to a stage where very few people could 
afford it, and the more negative way of letting them 
get to the stage where the plant was nearly complete 
and then bombing it. But that, perhaps, was rather 
a special case ! 


To turn to the commercial aspect. one could not 
help feeling that in some ways Sir Harry’s firm were 
lucky in the sense that they appeared to have so few 
competitors. He was in the happy position of being 
able to state with great clarity and forcefulness that 
there would not be a plate glass industry in India! 


On the other hand, one was led to the view that 
competition still paradoxically played a_ very 
important part in the plate glass industry, as Sir 
Harry had pointed out on more than one occasion 
both in his Paper and in his introduction that 
evening. Competition had forced his company to do 
certain things, even to scrap plant that had not been 
fully exploited. in an attempt to keep up-to-date with 
those who had better ideas. 


Indeed, it was only right that the President of the 
Federation of British Industries should be a man 
willing to face up to any sort of competition that 
came along. Sir Harry and his firm represented the 
true traditions of British competition and quality. 


Sir Harry was a man, as Mr. Mustill had said. in 
whom one could place the utmost trust. 

The achievements of Pilkington’s had been very 
great indeed. It was marvellous to hear Professor 
Moore talk about the degree of precision in control— 
1° Centigrade over such a length—and the means of 
checking it. This made one feel that there was a 
great deal about control in the glass industry that 
might well be emulated in the metal-working in- 
dustries. He himself was very much impressed with 
the whole process of control which appeared to be 
necessary in this great industry. 

As far as he could see, so vast an outlay on plant 
must mean continuous markets, and he did not 
think there was any need for Sir Harry to apologise 
for or make the point that he was not an engineer or 
not a technical man. The commercial aspect of the 
business was undoubtedly of the utmost importance 
if this vast outlay was to be justified. He was re- 
minded of an advertisement he had seen recently. 
according to which the glass industry was solving an 
office problem. The busy executive need no longer 
be bothered by the members of his staff putting their 
heads round the door to see whether he was free. He 
could have a glass door. This was an advertisement of 
a well known firm whose head was not a thousand 
miles away, and this relatively new development was 
fascinating. In reading it he could not help feeling 
that there were considerable possibilities here which 
had not escaped the attention of Sir Harry and his 
colleagues. He referred. of course, to those delightful 
mirrors one saw at the seaside where, no doubt, all 
Sir Harry’s rejects went. One saw oneself reflected 
in the most peculiar shapes. One could imagine the 
small dumpy executive or the tall very thin executive 
saying to Pilkington’s, “I want to order some glass 
so that my people and my visitors will see me as a 
tall, handsome well-balanced man when they look 
through my office door before opening it.” There 
were many possibilities, but he would not make anv 
charge to Sir Harry for the suggestion. It might be 
an idea to have an office door of glass, indeed a 
whole office of glass, so that people did not have to 
bother to see whether one was there. They looked 
and immediately went away somewhere else. It 
reminded him of the old saying that those who lived 
in glass houses should take frequent hot baths! 

The Lecture had been tremendously interesting 
and he personally had derived much benefit from it. 
He would call upon Mr. S. G. Haithwaite to propose 
an official vote of thanks. 


Mr. S. G. HAITHWAITTE, President of the York- 
shire Section, said that it was indeed an honour and a 
privilege to propose a vote of thanks to the lecturer. 
Sir Harry Pilkington had given a most excellent and 
informative talk. Those who were present at the 
Yorkshire Section dinner in April might recall that 
he himself had made two prophecies on that occasion. 
The first was that Yorkshire would win the cricket 
championship. That was very wide of the mark. 
The second, however, was very accurate: that the 
1953/54 Session would be a memorable one for 
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Yorkshire. Everyone who was present would bear 
him out on that. 

He believed it was true that when one wanted 
something done, one went to the man who appeared 
to have the least time in which to do it. In the 
case in point, Sir Harry controlled a vast glass manu- 
facturing empire and was also President of the 
Federation of British Industries. Each office was 
almost a full-time job on its own. Yet he had found 
time to prepare and present his Paper. 

History had been made that evening. in a small 
way, for this was the first George Bray Memorial 
Lecture, and Sir Harry had set a very high standard 
for those who came afterwards. 

It had been very interesting to hear about the 
process by which plate glass was made and if the 
members of the Institution were invited to go round 
the factory and see the glass being made, the 
invitation would be very well received. 

In brief, the thanks of everybody who was present 
went to the lecturer for his very interesting Paper. 
They all hoped that the company would remain in 
the forefront of plate glass manufacture. 


Mr. G. R. PRYOR, Vice-Chairman of Council, 
who seconded the motion, said that it had certainly 
been a red-letter day in the history of the Institution. 
He was quite sure that everyone who was present 





would be very glad that he had not missed it. There 
was an apt quotation from Shakespeare — “ And 
Gentlemen in England now abed, Shall think them- 
selves accurs'd they were not here”! 





The Paper was fascinating, but it was rather 
surprising that what was: perhaps the most significant 
point in the whole of that Paper had not been 
mentioned in the discussion. A firm of the standing 
of Pilkington Brothers, which had reached a position 
in the plate glass industry where it led the world, had 
the moral courage to take what appeared on paper 
to be a step backwards. He referred to the abolition 
of the “ Twin” polisher because of other considera- 
tions. He was quite sure that this should be a lesson 
to all of them. Many production engineers gave 
credence to what was apparently the best thing 
theoretically and on paper, something—perhaps— 
which some very large firm had instituted. Such 
things became shibboleths and needed to be looked 
at again. By and large, this applied to incentive 
systems and to costing systems, but this was not the 
time to go into those questions. 

He was very grateful to Sir Harry for making this 
point so lucidly in his Paper and had very great 
pleasure in seconding the vote of thanks, which was 
carried with acclamation. 


The proceedings then terminated. 








ADVANCER SHORT COURSES IN 
INDUSTRIAL TECHNOLOGY 


The Ministry of Education has drawn the atten- 
tion of Local Education Authorities. Regional 
Advisory Councils for Technical Education and 
Regional Academic Boards to the urgent need to 
expand the provision of the advanced short courses 
which enable scientists and technologists in industry 
to keep abreast of developments and new techniques. 

Last vear more than 500 of these courses were 
provided, covering such subjects as recent develop- 
ments in electronic techniques. principles of mass 
and flow provision for productive engineering and 
recent developments in dvestuffs: but the Ministry 
thinks that the demand for these courses would 
increase considerably if their existence were more 
widely known in industrv. 

It has therefore asked Local Education Authorities. 
Regional Advisory Councils for Technical Education 
and Regional Academic Boards to make a special 
survey of the need for advanced short courses. so that 
Local Education Authorities and Universities may 
make additional provision. The Ministry has also 
arranged to keep a list of all courses and to send 
particulars of them to the Federation of British 
Industries and the National Union of Manufacturers, 
who will inform their constituent bodies. 

Employing organisations and individuals are also 


invited to make suggestions for courses, either to the 
appropriate Regional Advisory Council or direct to 
the Ministry (Dept. F.E.1) at Curzon Street, London, 
W.1. More detailed information about existing, or 
new. or proposed courses may be obtained from the 
Secretaries of Regional Advisory Councils. 


A.S.T.E. INDUSTRIAL EXPOSITION, 1954 

The American Society of Tool Engineers have 
selected Philadelphia’s Convention Center as the site 
of the 10th biennial Industrial Exposition, which will 
be held from 26th/30th April. It is announced by 
the Society that machine tool firms in Britain, 
France. Italy, Switzerland and West Germany will 
be exhibiting. 

Members who are interested in the Exposition may 
obtain further particulars from Denham & Company, 
925. Book Building, Detroit. 26, Michigan, or from 
the Secretary, 36. Portman Square, London, W.1. 


COURSES IN WORK STUDY 

An attractive booklet describing a new series of 
courses in the technique of Work Study and its use 
by management has recently been produced by 
Production-Engineering, Ltd. Copies of the booklet 
and full particulars of the courses may be obtained 
from Production-Engineering, Ltd., 28. Bruton Street. 
London, W.1. 


SOME NOTES ON CARBIDE MILLING PRACTICE 
AT THE SMALL ARMS FACTORY, LITHGOW, N.S.W. 


by P. J. W. COTTRELL, B.E., Grad.I.Prod.E. 
Production Engineer, Barrel Dept., S.A.F. 


This lecture was one of three presented before the Institution of Production 
Engineers, Sydney Section, at Science House on Tuesday, 4th September, 1951. 
The other two lectures, which were presented by representatives from Howard 
Auto Cultivators Ltd., and British Standard Machinery Ltd., dealt with single 
point carbide tools. 


In this lecture an attempt has been made to set out some of the features of multi- 
point carbide tools based on experiences at the Lithgow Sma!l Arms factory. In 
Australia this field ts relatively undeveloped and Mr. Allan’s work in the Bren Gun 
Section is well ahead of that of most other organisations. 


It is considered that the graphical method of cost comparison which was 
developed provides a very satisfactory method of comparing the merits of high 
speed steel and carbide milling cutters on any job. 


SHORT summary of the main features which 

have been brought forward during the use of 
carbide tipped milling cutters on cast iron and steel 
components will firstly be presented, followed by a 
discussion of a number of typical jobs covering set- 
ups, types of cutter and economics. All descriptions 
will refer to current practice at the Lithgow Small 
Arms Factory. In general, the use of carbide cutters 
has enabled considerably increased production rates 
and efficiencies. There are, however, limitations and 
these will be discussed later in terms of production 
quantities. 


Cutter Types 
Carbide milling cutters take two main forms :— 

1. The first consists of a body of high quality steel 
shaped to conform to the desired type of attach- 
ment of the cutter teeth. The tungsten carbide 
cutting edges are inserted into slots in this steel 
body and are held in place by means of a suitable 
brazing medium. Side and face cutters are 
normally typical of this class. 

2. In the second case, the carbide tips are brazed 
to shanks in the same way as lathe tools and the 
shanks are then clamped in slots in the cutter 
head. This type is very flexible and has the 
advantage of cheapness of blade replacement and 
ease of resharpening. It is commonly found on 
fly and face milling cutters. 

The carbide tips are brazed to the steel cutter body 
with silver solder by means of an oxy-acetylene 
welding torch. This must be done carefully in order 


to avoid cracking of the carbide tip, which has a 
coefficient of thermal expansion about half that of 
steel. 

The success of a milling operation with carbide 
cutters depends to a great extent on the selection of 
the proper grade of carbide for the tip. Various 
grades are supplied by manufacturers, these being 
designed to meet a wide variety of purposes. Our 
practice generally follows the grade recommended 
by the manufacturer for any particular application. 


Design Consideration 

Before choosing a carbide cutter for any production 
run, a large number of factors must be considered and 
a careful analysis of all conditions surrounding the 
job is required. Typical of these are the material to 
be milled, the type and condition of the available 
machines and the available speeds and feeds. All 
these affect cutter designs. 

Some factors influence the kind of carbide to be 
used, others determine the correct cutting angles. 
Power requirements in some cases limit the number 
of teeth. 

Problems encountered in the design of carbide 
milling cutters are generally more difficult than those 
in the case of corresponding high speed steel cutters. 
The brittleness of tungsten carbide is a major reason. 
In addition, the high speeds and high cutting pres- 
sures that are usual with carbide milling cutters 
introduce critical factors that must be considered in 
order to obtain best results. 

Since the transverse rupture strengths of all avail- 
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able carbide materials for milling are relatively low, 
ample consideration must be given to the adequate 
support of carbide tips and especially the cutting 
edges. The amount of support required depends, of 
course, on the cutting forces involved. These forces 
are the product of the machinability of the material 
being cut and the size of the chip. Hence, carbide 
milling cutter blanks must be substantial both as to size 
and strength, so that the carbide tips are rigidly 
supported in the body. 


The blanks must be shaped so that the support 
extends as close to the cutting edges as possible. This 
must be done so as to avoid actual body interference 
with the work, to provide the necessary chip space 
and to allow a certain amount of clearance between 
the outer surface of the body and the outer surface 
of the tip material, so that diamond grinding wheels 
will not foul the body material when the carbide tip 
of the cutter is being sharpened. 


Complicated cutter profiles are avoided and only 
simple form cutters are generally made. Two 
examples will be considered later. 


A cutter body blank is selected according to the 
duty of the cutter. Structural strength must be pro- 
vided to withstand the driving forces which act 
through the spindle and cutter body, and are trans- 
ferred to the cutting edges. In addition. there must 
be ample mass in the body and it must be sufficiently 
well distributed to keep deflection at a minimum. It 
is also desirable that the surfaces of the body should 
be hard enough to resist abrasion and galling from 
the chips. 


Attention must be given to the size of the hole in 
the cutter and the diameter of the arbors. In general, 
it is advantageous to have arbors as large as possible, 
because of the consequent reduction in torque stresses 
on arbors, keys. spindles and other machine elements. 
On the other hand. cutter bodies must be large enough 
to furnish adequate support for the carbide tips and 
to allow collars to clear the work piece on slotting 
and straddle milling operations. 


To reduce variations of speed as far as possible 
the teeth of cutters operating in gangs should be 
staggered. This keeps the load uniform throughout 
the spindle revolution. 


Cutting Angles 


Fig. 1 shows the main angles to be considered on 
any carbide milling cutter. Recommended values for 
these angles in machining any particular material are 
given in various publications. These values are 
generally used as a starting point and changed as 
experience on the job dictates. Positive rakes are 
normally used on cast iron and other soft materials. 


In Fig. 1, if suitable values of negative or positive 
rake are given to the radial and axial rakes, the true 
rake may be made negative. This means that the 
initial shock when the tip meets the job being 
machined will be taken at a point away from the 
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cutting edge. Negative rake directs the cutting forces 
more into the cutter body than does positive rake and 
takes advantage of the high compressive strength of 
carbide. 


There is a great deal of controversy regarding 
negative rake cutters. They are used at the Small 
Arms Factory for many steel milling applications such 
as fly or face milling. Such cutters stand up longer 
than positive rake cutters, and give better surface 
finishes. though their initial power consumption is 
higher than that for positive rake cutters. 


Vibration and Rigidity 

Vibration is extremely detrimental to carbides 
which, because of their low tensile strength, tend to 
chip easily. Machines on which carbide milling 
cutters are to be used, as well as all fixtures. should 
possess maximum rigidity and operate with a mini- 
mum of vibration. 


Experience has shown that flywheels are effective 
in damping out chatter and vibrations resulting from 
changes in load as the individual teeth of the cutter 
enter and leave the cut. They ensure a considerable 
improvement in the life of the cutter between re- 
grinds and a better finish on the work. With nega- 
tive rake milling, flywheels are almost a necessity. 


At high speeds it is essential that a carbide milling 
cutter be well balanced and that the teeth be evenly 
and accurately spaced around the periphery of the 
wheel. This ensures that the teeth shall shave the 
load evenly; a very important factor in high speed 
milling. 


Speed 


Suitable values are recommended in various publi- 
cations and these should be used as the starting point. 
Normal! values are 250—350 s.f.p.m. for cast iron 
with somewhat lower values for steel. Examples of 
applications with higher speeds will be discussed 
later. e.g. in fly milling speeds up to 1,000 s.f.p.m. 
are frequently employed. 








Recent American magazine articles report that 
considerable success has been achieved with cutting 
speeds of 1,000 s.f.p.m. to 6,000 s.f.p.m. for carbide 
milling of steel. Experimental cutters have been run 
at the S.A.F. at 6,000 s.f.p.m. and 4 ft. per minute 
feed on a steel block. Our experience, however, has 
been that such high speeds are not economical. 


Feeds 


A minimum feed of 0.005” per tooth is generally 
recommended for carbide milling. Frequently much 
greater feeds are used, but available H.P. and chip 
disposal are often limiting factors. Normal feeds used 
at the S.A.F. range from 0.001” to 0.010” per tooth. 


Coolants 

It is well known that for carbide machining either 
an ample flow of coolant should be used or none at 
all. In most of our applications dry cutting is em- 
ployed. In some cases the use of compressed air 
enables efficient disposal of the chips. 


Surface Finish 


A comparison of the finishes obtained when using 
high speed steel and carbide milling cutters shows 
that, in general, the higher speeds used with carbide 
cutters enable a better surface finish to be obtained. 


Modes of Wear or Failure 

Common examples of the wear or failure of 

carbide tipped milling cutters include : 

(1) Cracking of the tip due to careless brazing 
or grinding. 

(2) Failure of the brazing medium. 

(3) Fracture of the tip due to careless handling in 
transport from the cutter grinding section to 
the production shop. All cutters should be 
amply protected and preferably transported in 
lined boxes. 

(4) Fracture of the tip due to careless handling 
by. the machine operator. In this connection 
it is important to note that operators should 
be carefully educated in the use and care of 
carbide cutters. 

(5) Failure of the tip due to choice of an incorrect 
grade for the particular application. 

(6) Wear during normal cutting. Reconditioning 
of a worn cutter at the right time is a simple 
matter and requires merely a few minutes’ 
work. A tool driven beyond its economic life 
between sharpens requires much more time to 
recondition it and results in considerable 
wastage of carbide. 

Removal of the tool from the work at the right 

time will mean more regrinds per tool. 


Cutter Sharpening 

Our experience is that cutter sharpening is an 
extremely important factor in the success of carbide 
milling. Modern precision cutter grinders, with the 
necessary fixtures and the use of the proper techniques 
will ensure properly ground surfaces. Experienced 
and adaptable cutter grinder operators always do this 


work at the S.A.F., where a special section has been 
set up. Nevertheless, such operators have required 
special training to adapt themselves to the new 
techniques that are required for sharpening carbide 
cutters. 

The finish of the tool and particularly the finish 
of the cutting edge has a marked influence on tool 
performance. Machines such as Cincinnati tool and 
cutter grinders are used. The shank and tip are rough 
ground with silicon carbide wheels and the tip is 
finished with diamond impregnated wheels. To 
impart smooth cutting edges to the tips they are 
finished with a diamond lap. 


Power 


Where a particular machining operation is con- 
verted from a high speed cutter to a carbide cutter 
increased power input is generally required, due to 
the increased speeds and feeds employed. Mention has 
already been made of the fact that in many cases 
the number of teeth in the cutter are limited by: the 
available power of the machine. 


Plant 


With regard to plant it is thus often found that 
many older machines do not have the necessary 
power or a sufficient range of speeds and feeds for 
carbide milling. In general, best results are obtained 
with carbide cutters by using modern heavy duty 
equipment. 

Another point that may be mentioned in connection 
with plant is the effect of greater productive machine 
capacity on floor space requirements. For instance, 
in a new section fewer milling machines may be 
required for a given volume of production, thus 
reducing total floor space requirements. In a section 
already established, fewer machines may be necessary 
to obtain the normal volume of production, or a 
larger total volume of production'may be obtained 
from the present number of machines. 


Economics of Tungsten Carbide Milling Cutters 


Owing to their high initial cost, tungsten carbide 
milling cutters must give a greatly improved perform- 
ance in comparison with other milling cutters if they 
are to prove economical in practice. 

Tungsten carbide milling cutters have been used at 
this factory for several years and, over this period, 
the relative economy of the tungsten carbide bit has 
been amply demonstrated on production runs. It 
must be emphasised that every carbide milling 
problem must be considered individually and the 
merits of steel and tungsten carbide should be fully 
investigated before a final decision is made. It is a 
general rule, though there are exceptions, that on long 
production runs the higher initial cost of carbide 
tooling pays dividends, while on short production runs 
it may not be justified. Cost relationship is very 
important in considering the use of carbide cutters 
and for this reason a cost analysis has been set out in 
this lecture. 

Any investigation into the economics of carbide 
milling must include all the factors which together 
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Sharpen cutter after 100 components 
Production Rate=10 per hour 
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TOTAL £15 10 0 

Cost per component=37.2d. 

Sharpen cutter ... sac ing on at 1 0 0 
Set up in machine a i an aN 5 0 
Machine 100 components oe vu aid 5 ¢ 8 
TOTAL £21 15 0 


Cost per component=26.1d. 
Power consumption costs have been neglected. 


Fig. 2 


make up the total cost, but it will be apparent that 
there are three items which affect the result to a 
great degree. The first of these is the hourly output 
which is closely linked to the feed, the second is the 
initial cost of the cutter and the third is the life of 
the cutter. 

The remainder of this Lecture will consist of eleven 
typical carbide milling jobs at present in operation. 
In each case, the cost of production has been com- 
pared with the cost of production with high speed 
cutters which were used before tungsten carbide was 
applied to the job. 

Fig. 2 shows how the cost analysis has been made. 
Power consumption costs have not been directly in- 
cluded but are contained in the overheads which 
comprise part of the labour costs. Such an analysis 
has been made for both high speed steel and tungsten 
carbide cutters on each job and after computing the 
cost at a number of production outputs, the values 
have been plotted in the form of graphs such as 
Fig. 4. 

It is thus possible to ascertain the relative merits of 
tungsten carbide and high speed cutters at any pro- 
duction level. The ultimate saving brought about by 
the use of the tungsten carbide cutter expressed as a 
percentage of the cost at any particular level when 
using a high speed steel cutter is set out at the top 
of the graph. This is seen to approach a constant 
value. 

The remainder of the lecture will comprise a 
presentation of the relative merits of tungsten carbide 
and high speed cutters on eleven typical milling jobs, 
each of which has been performed by both methods. 


Job No. 1 
General Description 


This is a straddle milling operation using two side 
and face cutters. The machine is a rigid bed type 
milling machine and the spindle is well braced. 
A 2-station set-up is employed, each fixture consisting 
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of a 3-jaw chuck set vertically and attached to a 
dividing head which enables two cuts (at 90°) to be 
taken on each component. (Climb milling at one end 
of the table and orthodox milling at the other.) The 
component material is cast iron. 

With tungsten carbide cutters the speeds and feed 
are as follows: 


Speed’: 320 s.f.p.m. (100 s.f.p.m. HSS). 
Feed: 0.007” per tooth (0.002” HSS). 
The floor to floor time has dropped from abcut 
1 minute using HSS to 30 seconds using carbide. 


Cutters 

The HSS cutter previously employed was a stan- 
dard 5” 43” 14” side and face cutter. The carbide 
cutter is shown in Fig. 3. The axial and radial rakes 
are both zero. The corners are strengthened by use 
of a 1/32” radius. Once the cutters are worn on one 
side they may be interchanged. The component is 
sketched at the bottom of Fig. 3. 


Costs 

The initial cost of the carbide cutters was 
approximately twice that of the HSS cutters, but the 
production rate was considerably increased and the 
life between sharpens increased from 1,000 to 5,000. 
A cost analysis was performed as explained previously 
and the result is shown in Fig. 4. The carbide cutter 
does not prove economical until 4,000 components 
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have been machined, after which a 20% saving 
eventually becomes obvious. Thus at our production 
rate on this component the carbide cutter proves the 
more economical after a few weeks’ production. 


Job No. 2 
General Description 

Fig. 5 shows the second job which is another 
straddle milling operation on cast iron using a gang 
of four side and face cutters. The cutters are amply 
bossed and well supported. The single station fixture 
works with a simple toggle action. Climb milling is 
employed thus forcing the thrust down on to the base 





of the machine and away from the clamp handle. 
The speed is 230 s.f.p.m. (80 s.f.p.m. HSS), and the 
feed is 0.008” per tooth (0.002” per tooth, HSS). 
Again the floor to floor time has dropped from 1 
minute to about 30 seconds. Up to the present 6,000 
components have been machined without resharpen- 
ing of the carbide cutters, compared with an average 
life of 1,000 between sharpens with HSS cutters. 
Cutters 

With HSS, standard side and face cutters may be 
used. The carbide cutter is shown in Fig. 6, and in 
this case the axial and radial rakes are both +10°. 
The corners of the teeth are strengthened by use of a 
1/32” chamfer. The nature of the cut is shown at 
the bottom of Fig. 6. 
Costs 

High speed and carbide cutter costs were compared 
and the result is shown in Fig. 7. Since the carbide 
cutters enable a production rate nearly double that 
with HSS cutters, they soon overcome the disadvant- 
age of their increased first cost and tend towards an 
ultimate saving of about 50°/. 
Job No. 3 
General Description 

The third job is a straddle milling operation on a 
nickel-chrome-molybdenum steel component, which is 
held in a cam-operated vice on a well braced bed 
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type machine. For experimental purposes the speed 
at which this carbide cutter was operated was 
900 s.f.p.m., with a feed of only 0.001” per tooth. 
With HSS a speed greater than 40 s.f.p.m. could not 
be employed because of the roughness of the forgings. 
The carbide speed of 900 s.f.p.m. appears to be too 
high for economical life and a lower speed is now 
being tried. Climb milling is employed. The floor to 
floor time dropped from 3? minutes to 1} minutes 
when a carbide cutter replaced the HSS cutter but 
the latter gave a greater life between resharpens, 
i.e. 400 compared with 200 for carbide because this 
carbide cutter has not been properly developed and 
the width of cut varies from 1/16” to 2?” between 
components. 


Cutters 


The HSS cutter is a standard side and face cutter. 
The experimental carbide cutter which is to be 
modified in the future is shown in Fig. 8 with the 
component below it. The ample bosses should be 
noted. At present the possibility of using fly cutters 
on this operation is also being investigated and a 
superior performance is anticipated. 


Costs 


Fig. 9 shows the cost relationship. The initial 
costs of the HSS and carbide cutters are practically 
identical and since the latter enables a doubling of the 
production rate, it proves more economical from the 
start, giving an ultimate saving of 40°/. 
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Job No. 4 
General Description 


Fig. 10 shows the fourth job, a cast iron component 
being slotted by a single cutter. A single station 
fixture consisting of a spigot on which the work is 
located and a simple spanner type split washer clamp 
are employed. This is a further example of climb 
milling. 

With carbide the speed has been increased to 475 
s.fp.m. from 110 s.f.p.m. for HSS and the feed 
to 0.004” per tooth from 0.003” per tooth. 

The reduction in floor to floor time is not great, 
i.e. from 75 seconds to 60 seconds. 
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Cutters 

The HSS cutter was a standard 3”’X4”"X1” side 
and face cutter. The carbide cutter is shown in 
Fig. 11, and the job is illustrated below it. The 
carbide cutter is well bossed. It is to be noted that 
the slot width must be maintained within 0.002”. The 
radial and axial rake angles are both 0°. -When the 
carbide cutter tips are worn they may be taken out 
and rebrazed in staggered fashion and put back on 
the job, whereas HSS cutters would have to be 
scrapped. 


Costs 

The cost analysis is graphed in Fig. 12. It has 
already been mentioned that the carbide cutter does 
not enable a greatly increased production rate (25%), 
but the life between sharpens is about 20,000 com- 
pared with 4,000 for HSS. The carbide cutter proves 
the more economical after machining 2,000 compon- 
ents and enables an ultimate saving of 20%. 
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Job No. 5 
General Description 


The first four applications have dealt with side 
and face cutters, but this job (Fig. 13) is an example 
of face milling. 

The operation consists of machining the face 
(15’” 8”) of a cast iron component with 1” depth of 
cut using two cutters mounted in the head shown. 
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Fig. 13 


The head is 8” diametet 
mounted a flywheel of the 
the two provide ample 
fluctuations. 
Speeds 


. deep and above it is 
same dimensions so that 
momentum to resist speed 


Carbide = 700 s.f.p.m. 


HSS=90 s.f.p.m. 
Feeds Carbide = 0.007” per tooth; 
HSS=0.002” per tooth. 


The carbide floor to floor time was four minutes. 
compared with 14+ minutes with HSS cutters. With 
HSS cutters there was a great deal of distortion of the 
work due to heating. but this does not occur with 
carbide cutters. 
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Cutters 

Fig. 14 shows the general details of a fly cutter 
head and tool. Different sizes of these heads are stocked 
and also standard tools for cast iron and steel. The 
tool shown is actually for steel, having a 10° negative 
axial rake and 2° negative primary radial rake. The 
tool marking system shown simplifies resharpening. 


Costs 

Before the carbide cutter was put on the job a 
cutter with 14 high speed steel inserts was used. 
Assuming that the heads used in both cases are 
standard equipment, it was found that the cost of the 
high speed steel inserts was much greater than that 
of the two carbide teeth and the life between sharpens 
of the 14 HSS teeth was only two components com- 
pared with 20 for carbide. Sand inclusions in this 
component have been very severe on the tools. 

Introduction of carbide on this job enabled the 
production time to be greatly increased. Consideration 























of all these factors showed that the carbide cutters 
proved best from the start and gave an ultimate 
saving of 60°/ as shown in Fig. 15. 
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Job No. 6 
General Description 
In this job, a fly milling cutter is used to clean } 


up the central portion of a channel shaped steel 
component which is about 134” long by 5” wide with 
i” depth of cut. The surface finish produced on this 
job i is quite good being about 40 micro-inches. There 
is no flywheel but the cutter head is 53” diameter by 
4” deep. On this job compressed air is used to remove 
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the chips. This particular operation had _ not 
previously been performed with a HSS cutter, but 
figures for a similar facing operation with only 0.030” 
depth of cut on the same component with a Galtona 
type cutter, shown in Fig. 16, having 10 HSS teeth 
have been compared with that for the carbide cutter 
in terms of volume of metal removed. 

Speeds : Carbide=600 s.f.p.m.; 
HSS=80 s.f.p.m. 
Carbide = 0.009” per tooth; 
HSS=0.006” per tooth. 


Feeds: 


Cutters 


The carbide tool is of the fly cutter type shown 
previously. 


Costs 


The rapid production rate made possible by use 
of a carbide cutter enables it to exceed the perform- 
ance of the HSS cutter from the start and so the 
graph of Fig 16 shows an ultimate saving of about 
FO Jo 


Job No. 7 


General Description 


This is the third and final face milling operation to 
be considered. In this case a comparison has been 
made of the machining of a face of a rough steel 
forging 7 feet long by 8 inches wide with an average 


depth of cut of 2”. This depth varies greatly due to 
the roughness of the forgings. 

At present the cutter head is 7” diameter by 4” 
deep, and above it is mounted a flywheel 8” diameter 
by 4” deep. 

The HSS cutter employed on milling another face 
of the same component is a helical slab mill with 
twelve inserted teeth. 

Speeds : Carbide =+00 s.f.p.m.; 


HSS = 20 s.f.p.m. 
These are restricted due to the roughness of the 
forgings. 
Feeds: Carbide =0.003” per tooth; 


HSS =0.004” per tooth. 

Reduction of the floor to floor time by using 
carbide enables a doubling of the production rate. 
The single carbide cutter tooth has a life of one 
component between resharpens compared with six 
components for the HSS cutter. 

Cutters 

The carbide fly cutter was a standard type. 
Costs 

Again Fig. 17 shows that the carbide cutter is 
best from the start and enables an ultimate saving of 
40%. 

On the three face milling jobs shown it may be 
seen that the carbide proves definitely superior to 
HSS at any production level. If standard heads, 
flywheels and standard tools are stocked, even short 
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production runs may be economically completed with 
this type of carbide cutter. 

Job No. 8 

General Description 

The eighth job introduces the transition from the 
three face milling jobs previously considered to end 
milling applications of tungsten carbide. 

The operation is performed on vertical drilling 
machines. Bosses on both ends of a forged steel 
tractor axle are hollow milled. With carbide, a speed 
of 200 s.f.p.m. and feed of 0.002” per tooth are used, 
compared with 90 s.f.p.m. and 0.001” per tooth using 
HSS cutters. 

Floor to floor time has been reduced from 34 
minutes to 14 minutes. Tungsten carbide has a life 
of 200 between sharpens compared with 60 for HSS. 
Cutters 

Fig. 18 illustrates the arrangement of the carbide 
cutters. The four equally spaced teeth take the main 
cut, the fifth tooth being used only to provide a 
chamfer. 

The form of carbide insert is illustrated at the 
bottom of Fig. 18. It has a 9° negative axial rake 
and zero radial rake. The tools are set against a ring 
which is slipped over the pilot on the cutter. 

Costs 

The carbide inserts are very cheap and when HSS 
is used a similar head must be made up so that the 
initial cost of the carbide cutter compares very 
favourably with that of the HSS cutter. In addition, 
carbide enables the production rate to be more than 
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doubled, so that it proves more economical from the 
outset and gives an ultimate saving of about 60% 
(Fig. 19). 

Job No. 9 

General Description 

Job 9 consists of a very light (0.030) end mill 
cut on a small hand milling machine. The material 
is cast iron and the speed was 80 s.f.p.m. for HSS and 
is now 180 s.f.p.m. for TC (this being the maximum 
for the machine). The hand feed was the same for 
both the carbide and HSS cutters. 

The main advantage to be gained from the carbide 
is therefore the increased life between sharpens, which 
is 8,000 compared with 2,000 for HSS. The com- 
ponent is located by three small spigots and held by 
a simple clamp. 

Cutters 

A standard HSS cutter was previously employed 
and was replaced by the carbide cutter shown in 
Fig. 20. The axial rake is +6° and the radial rake is 
zero. 

The component is shown in the bottom portion of 
Fig. 20. 

Costs 

The carbide cutter gives a slightly greater pro- 
duction rate and a much greater life between 
sharpens than the HSS cutter, although its initial cost 
is much greater. Nevertheless Fig. 21 shows that it 
proved superior, although the ultimate saving was not 
very great. 
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Job No. 10 


General Description 


This consists of profiling a cam form on a 
previously turned cast iron cylinder. The cutter is a 
simple form cutter. The component is located on the 
centre spigot and the table to which this is attached 
revolves with an eccentric motion while the cutter 
rotates. The carbide cutter machines at a speed of 
420 s.f.p.m. and feed of 0.002” per tooth and the 
HSS cutter at 90 s.f.p.m. 

Floor to floor time was reduced from 4.3 minutes 
to 2.3 minutes. 


Cutters 

The HSS and carbide cutters are similar, the latter 
being shown in Fig. 22. The axial and radial angles 
are both zero. The formed portion of the teeth 
consists of a 344” radius as shown. The compon- 
ent is illustrated at the bottom of Fig. 22. All 
dimensions must be maintained to within 0.0001” 
and the form must be symmetrical to within 0.0003”. 


Costs 

The cost of the carbide cutter was initially eight 
times that of the HSS cutter, but it enabled a 
doubling of the production rate and the life between 
sharpens was increased from 200 to 1,000. It soon 
proved the more economical. (Fig. 23), and gave an 
ultimate saving of 40°. 
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Job No. 11 


General Description 


The last job to be considered is essentially a 
counterboring operation performed on a_ vertical 
spindle drilling machine. The component is of 
forged steel. The carbide cutter operates at 
100 s.f.p.m. and 0.006” per tooth, compared with 
70 s.f.p.m. and 0.002” per tooth for steel. 

Floor to floor time dropped from 1.8 minutes to 
1.3 minutes, while the life between sharpens was 
increased from 80 to 200 holes. 


Cutters 


Fig. 24, shows that this is another simple form 
cutter. Actually the teeth are stepped to make the 
cut illustrated on the small scale component drawing. 
The cutter has six teeth with zero radial rake and 6° 
axial rake. 


Costs 

Fig. 25 shows the cost comparison. Carbide proves 
more economical from the outset since it gives an 
increased production rate and the initial cost is 
almost the same as for a HSS cutter. 


Conclusion 


These eleven examples have _ illustrated the 
superiority of tungsten carbide tipped milling cutters 
over conventional high speed cutters on straddle 
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milling, slotting, face milling, and end milling on 
both light and heavy cuts on climb and orthodox 
milling and under a variety of conditions. The 
problem of form milling has not really been tackled, 
as the last two jobs discussed do not furnish good 
examples of this, As yet we have not applied carbide 
to this type of work because of the problems involved. 

In all cases the advantages on production runs have 
been made obvious. To sum up, Fig. 26(a), shows how 
increased life between sharpens has been obtained in 
almost every case by the use of tungsten carbide. The 
top graph of Fig. 26, shows how in all cases floor to 
floor times have been reduced and in many cases the 
production rate has doubled, but it is felt that full 
advantage is not being taken of the capabilities of 
tungsten carbide. This is illustrated by the middle 
chart. When carbide cutters are introduced on any 
particular job, the actual cutting time is greatly 
reduced but the idle time (that is, the time to load 
and unload the job in the machine) does not change. 
Hence, the idle time forms a greater percentage of 
the total time than it does with high speed steel 
cutters. The only way to overcome this is to use 
multi-station fixtures. If this were done the gains 
would far exceed the outlay involved in making a 
second fixture. 

Finally, for those who are interested in the 
machinability field the bottom graph has been in- 
cluded. It shows a comparison of the efficiency of 
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metal removal of tungsten carbide and high speed 
steel cutters on the jobs previously considered. This 
efficiency, which is essentially the rate of metal re- 
moval per unit power consumption, is expressed in the 
universally accepted unit of cu. ins./per minute per 
H.P. In every case the carbide cutter is seen to be 
more efficient than the high speed cutter. 
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Corrigendum 

Attention is drawn to an error in the Paper, 
‘* Manufacturing Methods of Fractional H.P. Electric 
Motors, as seen in Switzerland”, published in the 
November, 1953, issue of the Journal. On page 513. 
right hand column, line 21 should read . . . “ work 
value 4,600 Fr.” 

RESEARCH PUBLICATIONS 

A number of copies of the following Research 
publications are still available to members, at the 
price stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Development 10/6 
Practical Drilling Tests 21/- 


These publications may be obtained from the 
Production Engineering Research Association, 
“Staveley Lodge,’ Melton Mowbray, Leics. 


JOURNAL BINDERS 

Members are advised that binding cases for the 
new size Journal are now available, and may be 
ordered from Head Office. The cases, which are 
strongly made and covered in dark red leather cloth, 
with “The Institution of Production Engineers 
Journal” in gilt on the spine, will each hold 12 
copies of the Journal. The price per case is 10/-, 
post free. 
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THE ETHICS OF PRODUCTION 


by R. W. MANN, M.1.E.E., M.1.Prod.E., M.1I.Min.E. 


Presented to the Birmingham Section of the Institution, 16th September, 1953. 





Mr. R. W. Mann 


ARRYING coals to Newcastle” has become a 

world-wide expression of what was once thought 
to be an absurdity. I am not sure that bringing 
Production to Birmingham is not on similar lines! 

I have two excuses to offer you in case you should 
consider it an offence that I am here—firstly, that 
I served my apprenticeship in Birmingham and much 
that I know of basic engineering I learned here, and 
secondly, that I am not intending to talk on the 
mechanics of production, but rather the art of 
persuading other people to produce. 

Seeing that it is my intention to talk of certain 
ethical aspects of human nature, it is essential that 
you should know just a little of the information I 
took from Birmingham 35 years ago, and which has 
largely formed the basis on which I attempt to 
handle people today. 

Three fundamentals have stayed with me. When 
I first signed my indentures, no one in my family 
had any connection with the engineering industry, 
which in those days was considered, particularly here 
in Birmingham, to comprise a pretty tough lot. 

Much to my surprise, I found there was no funda- 
mental difference between the man on the shop floor 
and myself. Apart from some small difference of 
education, we had almost everything else in common, 
and lesson number one was that I learned to like 
people of different kinds. 

I have since learned that the habit of “ liking ” 
people is a “ must”, if you wish to build a team. 

I never accept an apprentice who does not appear 
to have this ability, and I never employ a man for 
executive work if he expresses any opinion of looking 
down upon his subordinates. 
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My second fundamental came as an apprentice. 
when first introduced to piecework. At the time, I 
remember I was turning control cams on a com- 
pletely non-automatic centre lathe. My basic rate 
was 5/- a week. The Company had an apprentice 
piecework rate of $d. per cam, which with a steady 
lack of endeavour could be made to earn 6/- per 
week or thereabouts. 

The second week I really learned to use two hands 
at the same time. That week I earned 15/-. Was I 
sent for by the foreman and congratulated? Not 
likely—my rate was cut to 4d. each. 

I was quick to learn during the next six months, 
and with the help of my workmates I became a 
specialist in the art of producing to suit piecework 
prices. No rate-fixer then or since has ever succeeded 
in “time and motion studying” me. 

My third fundamental came during my appren- 
ticeship. I was there doing contacts on a multi- 
spindle drill. There was a wide variety of small 
numbers “ off”, all of which the operator marked out 
for himself on a marking-off table. Any apprentice 
could stay overtime and make his own personal tools, 
i.e., Calipers, scrapers, chasing tools. etc. I used my 
own time to devise a dividing jig which enabled me 
to drill the complete range of contacts without any 
marking-off. 

This job was also piecework, but during the next 
week I completed a job that was supposed to last me 
four weeks. Did I get a bonus? Did I get an award 
from a Suggestions Scheme? On the following 
morning a deputation, consisting of the shop super- 
intendent and the foreman of the toolroom, with 
suitable honours smashed my jig with a hammer, 








and it was suitably explained to me that brains were 
the prerogative of the toolroom. 

It is interesting to remember that just to convince 
me who was right, the toolroom never made that jig. 

Finally, I took away with me a picture of the 
Works Progress Clerk, who was the only man who 
had the slightest idea of where any job was. 

When asked concerning delivery, he proceeded to 
find that part by some form of instinct, like a well- 
trained terrier. Over the years I served with that 
Company, I saw this poor individual becoming a 
neurotic shadow of himself. Thus the need for 
system, system and more system, was ingrained. 

As “ clothes makyth the man” so experience makes 
the production engineer, and over the last 35 years 
I have learned that the maximum production from 
any kind of factory is easy, once it is based upon a 
number of fundamental requirements. 

Let me make clear what we are going to discuss. 
I am here not concerned with production in the sense 
that it is the continued working of a known set of 
processes; in other words, the job of the production 
engineer. What I am concerned with tonight is 
* Productivity ”, the process of producing tomorrow 
the same job as today either better or quicker—an 
increase in production per man hour. 

And here again I am not concerned with the pro- 
ductivity that comes from the turnover from, say, a 
capstan to an automatic. These are merely the 
mechanics of industry. 


Building Up a Team 


What I am concerned with is building all factory 
workers into a team where everyone, not only the 
production engineer, is concerned with output. Do 
what you like, try what you like—without this basic 
requirement, maximum production will turn sour in 
your mouth. 

Taking first things first, I am engaged in private 
enterprise. Profit is my motive, and I see no need 
to be ashamed of it. 

Why then in Heaven’s name should we expect our 
employees to be less concerned with profit? To get 
a greater productivity you must have three things 
from your workpeople :— 

(1) Willingness to do a fair day’s work. 

(2) Willingness to use his or her brains as well as 

hands in the execution of that work. 

(3; To accept changes of method with correspond- 
ingly lower prices as a matter of course. 

Management has two ways only available to get 
these requirements :— 

(a) It can tie itself to the idea that if there are 
three men for two jobs, labour can be forced 
to toe the line. 

I have seen two maior slumps in my time. 
and anyone with experience on a shop floor 
knows that as jobs run out so do people do less 
work. You can hire and fire to your heart’s 
content. and still you can make no better of it. 

(b) Management can accept the fact that profit 
belongs to all those engaged in industry, and 
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set out to make it worth while for labour to 
co-operate. 

This choice may be yours yet to make—my 
choice has long since been made. 

Fig. 1 shows the output in sales and rate of pro- 
ductivity since my Company was formed. 

The years 1929 to 1938 covered a period when 
the Company strove for its own profits only. From 
this date until today, the Company accepted the 
policy of “ fair shares ” 

What is “ fair shares” to the working man? My 
experience tells me, three things, in the following 
order :— 


1. Increased security. 
2. Increased money. 
3. The need to belong. 


Neither the first nor the second can be provided 
by any Company unless more profitable ways of 
working are found. 

Let us turn to the money issue first. I say there is 
not one of you in this room who does not know of 
at least one job on your own shop floor with a fixed 
price giving, say, time-and-a-half, which could not 
be made to earn double time. Why does not the 
operator do it? Largely because of lack of honesty 
between employer and employee. 

It is not the slightest use saying you do not mind 
how much the man earns. It is not true. There is 
a price for every man and for every job, and both 
you and your workpeople know it. Fair price fixing 
is fundamental in all piecework, and until you have 
solved that problem there is little hope of your work- 
people doing an honest day’s work, or being willing 
to accept new methods. 
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If average piecework prices provide much above 
twice time, then the final price against the world 
markets will be uneconomic. 

We ourselves have developed a bargain with our 
workpeople on these lines :— 


Our Bargain 


We have agreed that prices shall be fixed on a 
basis that for the poorest workman we are willing to 
employ shall provide time-and-a-half, that the expert 
can earn twice, and the super-expert as much as he 
can. 

We have agreed with our workpeople that anyone 
incapable of making time-and-a-half under these 
prices shall be considered insufficiently good enough 
to make an adequate return on our machine costs, 
and can therefore be dispensed with. 

We have agreed with our workpeople a method of 
arriving at such times not by any procedure of “ time 
and motion study”, or rate-fixing in the usual way. 
but by leadership. By this I mean that any job 
which has to have a price fixed is actually carried 
out by one of the Company’s senior personnel, after 
suitable practice to make him time-perfect. The 
timing of the job is carried out by an operator or a 
representative of the men, using a stop-watch pro- 
vided by the Company. 

Whatever time is achieved by the Company's 
expert is multiplied 24 times for the operator. 
Following any change of method or for any other 
reason whatever, either the Company or any em- 
ployee can call for a test on these lines. 

This is the price for the job; under these condi- 
tions. if a man can be as expert as the Company’s 
operator, and waste no more time than this operator. 
then he can earn 2} times. In actual practice, the 
average bonuses for the Company work out at a 
shade under twice. 

Under these circumstances we both accept that 
price for the job, “ free of all bargaining”. which 
enables a man to accept any new methods, knowing 
that he cannot be the loser. 

Having now agreed a fair basis for “more money ”’. 
then the workman knows as well as you that much 
more profit will be made, and he is entitled to require 
that some share of such extra profit shall be available. 
providing him with the next thing that I believe is 
required to produce the team. 


Increased Security 


My grandfather used to say that if a man wanted 
to retire, let him save for it. My father used to say 
much the same thing, but not so loudly. 

During my life in the engineering industry, I have 
never found a time when the average working man 
was more than fourteen days from starvation, without 
a job. To talk of a working man these days saving 
enough on a workman’s wages to retire with a 
reasonably decent existence is so much wishful think- 
ing. Indeed, I will go so far as to say that there is 
but a fractional percentage of people in this room 
who can retire on their savings and keep up anything 
like their present standard of living. 
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Giving a man security out of private enterprise, 
instead of forcing him to expect it out of State- 
owned industries, can well sound the death-knell of 
present-day Socialism, and certainly avoids all possi- 
bility of Communism. You can give a man increased 
security out of profits if you want to. 


Security from Pensions Schemes 

Our present Pension Scheme will provide every 
employee at retirement with not less than half salary 
at time of retirement. All contributions are made by 
the Company. 

The scheme also sets aside a certain sum of money. 
sufficient reasonably to secure him against want, if 
temporarily suspended owing to redundancy in time 
of bad trade. 

The cost of the scheme is approximately 10 per 
cent. of all wages, and in the sense that it is not 
taxable, costs the Company less than 5 per cent., i.e. 
a fraction of the increased profits made by team spirit 
within industry. 

In that the Trust Funds are invested in the Com- 
pany’s shares, the workpeople now own 25 per cent. 
of the Company, and will ultimately own one-third. 
Every employee is therefore a shareholder, and has 
achieved the third aim of “ belonging ”’. 

It is, however. not only necessary that justice 
should be done. It is necessary that it should be 
obviously done. 

Here, a Works Production Committee serves the 
workers’ idea of having a say in the running of the 
Company. Our own Works Production Committee 
consists of a freely elected member from each 
department in the factory, and only the Chairman 
is a representative of the Management. There is no 
question of Management losing its prerogative. Our 
Works Committee is treated as a department. such 
as the engineering department or any other, and is 
therefore able to make suggestions to Management 
which will be accepted or refused on merit alone. 

With the fundamentals of a team spirit in which 
profit is the controlling factor for all parties, it is now 
necessary to provide conditions under which this 
position can be exploited for the good of all. 


Workpeople’s Suggestions 


Out of my own experience, no one can convince 
me that the man on the job has not many oppor- 
tunities of seeing a better way of doing things which 
is not found by systematic methods analysis. We 
ourselves profit by approximately 150 accepted 
suggestions per annum. 

Rewards are nominal, and based on up to 25 per 
cent. of one year’s saving, but a much more import- 
ant reward is the publication in the Works Magazine. 
of photographs of winners of amounts above £5. 


Methods Team 


There must now be within any factory where 
employer/employee relations are satisfactory, a 
Methods Team of one or more people who are com- 
pletely divorced from production and whose sole job 








it is daily to investigate and introduce better methods 
of doing a job. 

Such a team has three ways of finding work for 
itself :— 

(1) Implementation of workpeople’s suggestions. 

(2) Arising out of shop floor failures. 

(3) Indicated by the Costing system. 


Costing 

When almost everything you wish to do is ham- 
pered by non-co-operation of workpeople, a costing 
system is an expensive luxury. When, however, you 
have workpeople’s co-operation, a costing system is 
essential. 

Time does not permit me to talk at length on 
costs and costing; sufficient for me to express the 
opinion that “ Standard Costing” is a “ must”, re- 
minding you that it is an impossibility without a 
properly operated piecework system. 


Conclusion 


I have not once during this evening found the need 
to touch upon a single engineering principle as such. 

I want you to believe me that if you can provide 
within your own factories a set of fair circumstances 
where all men and women feel that they are fairly 
contributing to the success of the Company and fairly 
receiving a just share of the result, you will find 
automatically that the thousand difficulties of today 
can become nothing more than a memory. 

When men work with you, instead of showing 
passive indifference, you will learn, as I have learned, 


to like people. You will have learned that a clear 
conscience can make the daily task a pleasure never 
before understood. 

You will also have learned that there is profit 
enough for all. 

I commend to your consideration those things 
which I have tried to explain, and I conclude with 
Fig. 2. 


EMPLOYEES’ | ? 
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ENGINEERING PLANNING, ESTIMATING 
AND COSTING 


The Department of Technology of the City and 
Guilds of London Institute has in the past offered 
an Examination for Mechanical Engineers’ Estimates 
and Specifications. The Advisory Committee has 
recently made recommendations for the revision of 
the course of instruction and related examinations 
under the title, “ Engineering Planning, Estimating 
and Costing”, and it is intended to provide course 
of training in planning and estimating, costing, works 
organisation, and in the presentation of information 
in the form of reports and letters. 

The Committee has had in mind that the new 
examination should be suitable for those students who 
have already reached a standard indicated by the 
Institute’s Final, or Full Technological Certificate in 
an engineering or related subject, and who wish now 
to study works organisation, costing and planning, 
with the aim of qualifying for positions of greater 
responsibility. 

The details of the new course and of the examina- 
tion, which is to be offered for the first time in 1954, 
are set out in a booklet published by the City and 
Guilds of London Institute, “ 64: Engineering Plan- 
ning, Estimating and Costing”, copies of which may 
be obtained, price sixpence including postage, from 
the Department of Technology, 31, Brechin Place, 
South Kensington, S.W.7. 


BRITISH STANDARDS 


The following Standards have recently been issued 
and may be obtained, post free, at the prices stated 
from the British Standards Institution, British 
Standards House, 2, Park Street, London, W.1 :— 

B.S. 916: 1953 Black Bolts, Screws and Nuts, 

etc. (3/-) 
B.S.1262: 1953 Tins for Paints and Varnishes 
and other Liquid Products of 
the Paint Industry. (2/6d.) 
B.S.1981: 1953 Unified Machine Screws and 
Machine Screw Nuts. (6/-) 


B.S.2007 : 1953. Circular Gear Shaving Cutters : 


Accuracy. (2/-) 

B.S. 830: 1953 Winchester bottles. (2/-) 
B.S.1133 Mechanical aids in packaging 
Section-4 : 1953 handling. (6/-) 
B.S.1157: 1953 Tapping drill sizes (3/6d.) 
B.S.1596 : 1953 Fibreboard and composite drums. 
(2/6d.) 


B.S.2038 : 1953 Rolled sheet metal screw threads 
and associated threads in 
moulded plastics and diecast 
materials for general purposes. 

(7/6d.) 

B.S.2045 : 1953 Preferred numbers. (2/6d.) 
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INSTITUTION NOTES 


ANNUAL GENERAL MEETING 






The Annual General Meeting, which is to be held on Thursday, 28th January, 1954, will now take place 
at Ll a.m., and not + p.m., as announced in the December issue of the Journal. 


Formal notice of the Meeting is given on page 54. 


MR. G. P. DARNLEY 

Mr. G. P. Darnley, Mem- 
ber. who has for several 
years been General Manage 
of Bratby & Hinchliffe 
Limited, has now been elec- 
ted to the Board of Directors 
and also appointed a Direc- 
tor of their export organisa- 
tion. Messrs. Barnett, Foste1 
& Bratby (Export) Limited. 





MR. F. H. ROLT 
Mr. F. H. Rolt, O.B.E.. M.1.Prod.E., has retired 


from his appointment as Superintendent of the 
Metrology Division of the National Physical Labora- 
tory. after 41 years service with the Department. 
Members will recall that Mr. Rolt was the author ol 
the first Sir Alfred Herbert Paper, * The Develop- 
ment of Engineering Metrology”, presented to the 
Institution in March, 1952. 

Mr. Rolt intends to take up consulting work in 
Metrology and Standardisation and he will continue 
to sit on the Policy Committee of PERA. 


MR. T. LORD 


Mr. T. Lord, an Associate Member of the Sydney 
Section. arrived in this country in November and 
will be spending some time in the United Kingdom. 
Mr. Lord is Production Superintendent at Standard 
Telephones & Cables Pty. Ltd.. Sydney. 


OBITUARY 


The Institution records with deep regret the death 
of Mr. G. W. Clarke. Member. of Standard Tele- 
phones and Cables, Limited. Starting with the 
Company as a tool draughtsman in 1912, Mr. Clarke 
occupied various positions before becoming the 
manufacturing engineer responsible for apparatus 
and equipment projects in the London (formerly 
European) General Manufacturing Department in 
London. 

During the Second World War. among. other 
activities. he made an outstanding contribution to 
safety in factories in connection with the operation 
of power presses 

Mr. Clarke will be greatly missed by his friends 
and colleagues in industrv. many of whom have 
occasion to remember his kindly help and advice. 
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MR. F. H. PERKINS 


Mr. F. H. Perkins. Member, has recently resigned 
his appointment as Production Manager with the 
North British Locomotive Company, Glasgow, and 
has taken up an appointment as Chief Production 
Engineer with Brush Electrical Engineering Company 
Limited. Loughborough. In addition to Mr. Perkins’ 
duties as Production Manager with his last Company, 
he was also seconded by them as Production Con- 
sultant to the Indian Railway Board to develop a 
production engineering system at their new locomotive 
Company at Chittaranjan, West Bengal. 


"an, 


MR. E. L. TUFF 


Mr. E. L. Tuff. Member. 
Works Manager. has been 


appointed a 





Director ol 
The Projectile & Engineer- 
ing Co. Ltd. Mr. Tuff. who 
has been with the Company 
since 1930, will continue his 


duties as Works Manager 


Sheffield Section Dinner 








This photograph, taken at the Annual Dinner of the 
Sheffield Section, includes (left to right) Mr. J. H. Hartley, 
Section President; the Lord Mayor of Sheffield (Councillor 
O. S. Holmes); the Rt. Hon. Lord Sempill, A.F.C.:; Mr. 
Walter Puckey, President of the Institution: the Maste1 


Cutler (Mr. R. L. Walsh); and Mr. G. M. Flather. 
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NEW APPOINTMENTS 


Mr. P. A. Bouman, Associate Member, has recently 
taken up an appointment as Staff Member in the 
research in viscose silk of the Nyma, Nymegen, 
Holland. 


Mr. L. H. Cheeseman, Member, has now been 
promoted to Works Manager with Addressograph- 
Multigraph Limited. 


Mr. Peter G. Lamont, Member, has now been 
appointed Assistant to Motive Power Superintendent 
(Maintenance), British Transport Commission, British 
Railways (Scottish Region). 


Mr. O. Hains, Associate Member, has recently 
been appointed Quality Control and Defect Investi- 
gation Supervisor, Trans-Canada Air Lines, Winni- 
peg, Canada. 


Mr. J. Lamb, Associate Member, has taken up a 
post as Manager to The Gypsum Walling Co. Ltd. 


Mr. G. Moyes, Associate Member, has taken up an 
appointment as Head of Mechanical Engineering, at 
Birkenhead Technical College. 


Mr. Leonard H. Osborne, Associate Member, has 
now taken up a position as Second Assistant— 
Engineer (Mechanical), with the British Electricity 
Authority. Midlands Division. 


Mr. M. Samuely, Associate Member, has recently 
been elected President of the Tubular Structures 
Corporation of America. 

Mr. M. J. Sargeaunt. Associate Member, has been 
appointed Editor of Machinery Lloyd, London. 

Professor Mansergh Shaw, Associate Member, was 
recently elected Dean of the Faculty of Engineering 
in the University of Queensland, Australia. ‘The 


Faculty of Engineering in this University covers the 
Departments of Civil Engineering, Mechanical 
Engineering, Mining and Metallurgical Engineering 
and Electrical Engineering. 


Mr. R. J. Slide, Associate Member, has recently 
taken up the position of Assistant Engineer with 
Messrs. Lankro Chemicals Limited, Manchester. 


Mr. G. S. Webley, Associate Member, has taken up 
an appointment as Director and General Manager 
with Cape Engineering Company Limited, Warwick. 


Mr. E. J. Bradley. Graduate, has recently taken up 
an appointment as Works Manager, with Welding 
Technical Services Limited, Birmingham. 


Mr. Kevin Barry, Graduate, has now taken up a 
position as Senior Time Study Engineer in_ the 
Consumer Products D'vision of John Inglis Company, 
Toronto, Canada. 


Mr. R. W. Dimmock, Graduate, has taken up the 
position of Assistant (Heavy Vehicles) to the Pro- 
duction Manager of Scammell Lorries Ltd.. Watford. 


Mr. W. H. Evans, Graduate. has taken an appoint- 
ment as Designer-Draughtsman with Plowright Bros. 
Limited. Chesterfield. 


Mr. F. L. Gillborn, Graduate, has taken up an 
appointment as Machine Methods Planner with 
Marconi's Wireless Telegraph Co. Ltd., Essex. 


Mr. E. S. Nichols. Graduate, has taken up an 
appointment as Plant Engineer with the British 
Railways. Locomotive Works, Doncaster. 








FUEL EFFICIENCY SERVICE 


The British Productivity Council has announced 
the formation of a non-profit-earning Company to 
provide increased fuel efficiency advisory services for 
industry. 

This Company, which will be known as The 
National Industrial Fuel Efficiency Service, has been 
formed by the Council at the invitation of the 
Minister of Fuel and Power, following his acceptance 
of the proposals of the Committee under Sir Harry 
Pilkington, set up by the Minister, to work out a 
scheme for implementing a Recommendation of the 
Committee on National Policy for the use of Fuel 
and Power Resources (the Ridley Committee). 

The primary object of the Company is to provide 


general advice to industry and non-industrial 
establishments other than domestic users, and to give 
practical help to secure the most efficient and 
economical use of all forms of fuel, heat and power. 
By arrangement with the Ministry of Fuel and 
Power it will take over progressively and extend the 
work formerly done by the Ministry in that field. 

The Company will receive no direct Government 
subsidy. but will be financed by contributions from 
the National Coal Board. the British Electricity 
Authority and the Gas Council. supplemented _per- 
haps by voluntary contributions from industry and, 
where appropriate, by fees for its direct services. 

The temporary address of the new Company will 
be Thames House South, 6th Floor, Millbank, 
London, S.W.1. 
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HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 


Monday to Friday each week. 


month :— 


Tuesday, 12th January from 2 p.m. 


Thursday, 


The full facilities will not be available at the following times during the 


Thursday, 14th January from 11 a.m. 


28th January all day. 


It would be helpful if, in addition to the title, the author's name and the classification number could be quoted 
when borrowing books. 


REVIEWS 


658.54 TIME AND MOTION STUDY 


** Work Measurement Manual”, by Ralph M. Barnes. 
4th edition. Dubuque, Iowa, Wm. C. Brown Co., 
1951. 29/7 pages. Illustrated. Charts. £2. 2. 0. 
Ralph M. Barnes, in the opening section of “ Work 

Measurement Manual”, states that it is “ important 
that time study work be carefully done by competent, 
well-trained people”; he emphasises that the time 
study engineer’s work controls a considerable quantity 
of the company’s money if the operators are on incen- 
tive, and it should, therefore, be considered seriously. 
He then continues: “In the past, managements have 
too often been negligent in administering time study 
work. Management has permitted the use of slipshod 
and careless time study practices and has failed to 
correct errors in time standards *” and have “ not 
been aware of many ‘loose’ standards until earnings 
have become far out of line ” 

In the following sections of the book, he outlines 
the steps in taking a time study as a preliminary to 
the sections devoted to training time study engineers 
in rating, and training management, supervisors and 
operators in time study procedures. In the taking a 
time study section, he states: “To be of value a stop- 
watch study must be a study of the elements of the 
operation and not merely a record of the total time 
required per cycle to do work”; of performance 
rating, he stresses the need constantly to check one’s 
accuracy: “it is not sufficient to have a hunch that 
you are ‘about in line’; I believe that you should 
have data to show exactly how you stand. Top 
management should require this information and it 
would be no surprise if the union of the future 
demanded it”. 

The Work Measurement Project then outlined re- 
quires the Barne’s films and demonstration material, 
but the information presented could be used to very 
good advantage where these are not available. 

Section V is devoted to statistical and graaphed 
methods in analysing results of work measurement 
studies, to see how consistent the engineer or company 
is with its rating. Many practical examples are given 
of actual training projects. 

The later sections of the manual are devoted to 
reprints of articles and systems; included are the 
Learning Curve and the Time Study Training Pro- 
gramme at the Maytog Company; whilst considerable 
attention is given to the use and development of 
standard data. 
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Section VIII contains useful Industrial Engineering 
information obtained from surveys of American Com- 
panies, together with reprints of clauses apertaining to 
time study, etc., which appear in American Union 
contracts. 


This Manual is of considerable value to both 
management and time study engineers. G.R.B. 
METALS: METALLURGY 
** Engineering Metals and their Alloys”, by Carl H. 


Samans. New York, Macmillan, 1952. 913 pages. 

Illustrated. Diagrams. £2. 16. 0. 

This easily readable book attempts to review the 
whole field of modern metallurgy from the occurrence 
of metals to their underlying physics, from the manu- 
facture of metals and alloys to the reasons for the 
use of each alloy type in engineering. It therefore 
describes in adequate detail the extraction of the eight 
engineering metals, not in the order of tonnage used, 
but in the order of the electro-chemical series. This 
logical approach has been attempted throughout the 
book. 

Chapters I and II introduce the engineer, for whom 
the book is intended, to metallurgical ideas through 
concepts with which he is already familiar, the metal- 
lurgical reasons why safety factors are desirable, why 
metals differ in physical and mechanical properties. 
At the same time as he discusses each property, the 
author describes the theory and practice of “ testing” 
that property. 

Chapters III to VIII describe the modern methods, 
and also give an indication of the underlying chemical 
theory, of the extraction of the eight engineering 
metals. Iron, because of its pride of place from a 
tonnage point of view, merits two chapters to itself. 

Equilibrium diagrams are given only Chapter VIII 
to themselves and thereafter are used solely as tools 
in subsequent chapters to explain heat treatment, 
mechanical working, etc. 

Chapters X and XI describe the heat treatment of 
both ferrous and non-ferrous metals, dealing finally 
with methods of mechanical deformation. In no part 
of the book is any attempt made to draw artificial 
distinctions between alloys of iron and those of the 
other metals. 

Chapters XI and XII deal with corrosion and pro- 
tection from corrosion, this section being the most 
sketchy and least dealt with of any in the book. 

The remaining Chapters, XIII to XX, take in turn 








each engineering reason for choosing alloys, viz. ease 
of fabrication, resistance to corrosion, great strength 
bearing alloys, etc., and discusses the metallurgical 
reasons for choosing the particular alloys used. This 
approach is interesting in that it presents the relative 
merits of such alloys as cupro-nickels and aluminium- 
magnesium for use in the wrought form, but at the 
same time it makes it difficult, if not impossible, to 
trace the behaviour of a metal as greater percentages 
of an alloying element are added. For instance, the 
brasses are dealt with in three main sections, the 
equilibrium diagram, the microstructure and the heat 
treatment, spread over some 300 pages and mixed in 
with other systems. The remainder is scattered in 
small paragraphs throughout the whole of the last 
seven chapters. 

The diagrams and photographs are well chosen and 
clearly reproduced. The practice of placing side by 
side a line diagram and photograph of the same plant 
and sometimes also a diagrammatic layout (the author 
calls them schematic) is to be highly commended. 

All standard specifications referred to are American. 

The book, blatant Americanisms apart, is well 
written and quite readable and does not assume back- 
ground knowledge beyond a student working for the 
Associateship examination,* whilst at the same time, 
parts are also ideally suited even for Higher National 
candidates gaining their first insight into metallurgy. 

F.B.E. 

*Associate of Institute of Metals (presumably). 


INDUSTRIAL ORGANISATION : 
MANAGEMENT 
** Functions of the Executive ’* by Chester I. Barnard. 

Cambridge, Mass., Harvard University Press. 

(London, Oxford University Press), 1947. 334 pages. 

£1. 16s. 

The author has covered his subject so that the 
guiding principles apply to any type of organisation, 
1.e. business, government, education, religion, etc. 

In the early chapters the theoretical considerations 
of any human organisation are dealt with, such as 
personal reactions, physical limitations, principles of 
co-operative action, social problems and the _inter- 
dependence of all these factors on each other. This 
section of the book is, therefore, concerned mainly with 
basic and fundamental principles of human relation- 
ships and expresses the author’s own philosophy on the 
subject. 

To the reader more interested in the application of 
these basic factors in executive control, this phase is 
covered in Sections 3 and 4 where the functions of 
leadership, decision, incentive, responsibility, etc., are 
examined in a most critical manner and expressed in 
infinite detail. 

Drawing from his vast experience, the author gives 
in this volume a careful analytical synthesis of the 
more fundamental factors that are often taken for 
granted when the function of the executive is normally 
review. H.L.M. 


ABSTRACTS 


621.81 MACHINE ELEMENTS 


“*Engineers’ Illustrated Thesaurus,” by Herbert 
Herkimer. New York, Chemical Publishing Co., 
1952. 572 pages. Illustrated. £2. 2. 0. 

This book contains some 8,000 sketches of mechanical 
movements, machine parts and details, with a short 
written explanation of how the particular function is 
accomplished where necessary. 

Sketches of related parts are logically grouped for 
their suggestive value—-some idea of the coverage may 
be gained from the class headings which include 
fasteners; adjusting devices; supports and structures; 
basic mechanical movements; elevators, derricks, cranes 
and conveyors; transmission of liquids and gases; 
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combustion; prime movers; transportation; industrial 
processes ; electrical appliances; heating, cooling and 
air conditioning. Each of these classes is divided into 
sections, and each section sub-divided into topics. 


621.795 SURFACE PROCESSES: FINISHING 


“ Finishing Materials and Methods”, by George A. 
Soderberg. Bloomington, IIl., Mc Knight & McKnight, 
1952. 320 pages. Illustrated. Diagrams. $4.00. 
The Materials section is devoted to the constituents 

and manufacture of varnishes; enamels; paints- 
metallic, luminescent, oil resin emulsions and plastic ; 
stains; removers; coated and polishing abrasives; 
masking tapes and fire retardants. Illustrations show 
paint on wood failures with normal and alternatively 
with aluminium primers. 

The methods section deals with brushing, including 
the manufacture and care of brushes; spraying; 
tumbling; bleaching; satin and marble finishes ; painting 
of external wood surfaces and metal surfaces ‘including 
flock application. The operations of taping a wall 
finished with plasterboard or other wallboard are fuily 
shown. Inlaying siiver is an example of several special 
finishes described. The volume concludes with a 
chapter on the harmonising of colours and safety 
measures for personnel and the minimising of fire 


hazards. 


** Barrel Polishing”? by E. G. West. Machinery Pub- 
lishing Co., Brighton, 1953. 47 pages, illus., diags. 
4s. (Machinery’s Yellow Back Series No. 15.) 

The text and illustrations set out to describe the 
equipment and abrasives used for polishing and 
scouring in the tumbling barrel. 

A small section is devoted to the theory of polishing. 
Under “abrasives” requirements are given and a 
comprehensive description of most common materials 
is listed in such a way that the user can select his 
materials with ease. 

A section is devoted to drying in centrifuges and air 
drying machines, and the concluding chapter deals with 
latest developments. 


PAPERS RECEIVED 


1978: * An Investigation into Industrial Design and 


Drawing Practice in New South Wales” by 
Sydney Section Working Group. 


1980: ‘“* Mould Design for the Production of Thermo- 


plastic Articles by the Injection Moulding 
Process ” by A. N. Byford. 


1983: ‘**Heavy Armoured Vehicle Fabrication” by 


J. W. Brind. 


1984: ‘“*Human Factors in Engineering Production ” 


by J. Munro-Fraser. 


1985: ‘“ The Problems of a Managing Director” by 


Peter Smith. 

** Surface Finish ” by J. Halling. 

**The Estimating Department and Its Relation 
to Costing and Cost Control” by J. G. Hyland. 


1990: ‘“ Things I Have Learned from People” by 


W. C. Puckey. 


OTHER ADDITIONS 


621.3 ELECTRICAL ENGINEERING 


British Electrical and Allied Industries Research Asso- 
ciation, Leatherhead. ‘** Annual Report No. 32, 
1951-2.” Leatherhead, Tne Association. 


621.64 HYDRAULIC POWER 


Ernst, Walter. “* Oil Hydraulic Power and its Indus- 
trial Applications.” New York, McGraw-Hill, 
1949. 366 pages. Illustrated. Diagrams. £3. 4. 0 
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621.0052 AUTOMATIC CONTROLS AND SYSTEMS 
Great Britain-—Ministry of Supply. ‘* Servomechan- 
isms.”’ Issued by the Ministry of Supply; published 

for the Technical Information and Documents 

Unit of the D.S.I.R., by H.M.S.O., London, 1951. 

293 pages. Illustrated. Diagrams. £3. 3. 0. 
(Selected Government Research Reports, Vol. 5.) 


621.78 HEAT TREATMENT 
Du Pont De Nemours, E. Il. & Co. (Inc.)—Electro- 
chemicals Dept., Niagara Falls, N.Y. ‘“ Molten 
Salt Baths for Heat Treatment and Case Harden- 
ing of Steel.” Niagara Falls, N.Y., the Company, 
n.d.] 78 pages. 


621.791 WELDING; CUTTING 
West, E. G. “ Joining Aluminium: a Summary of 
Present Practice.” London, Aluminium Develop- 
ment Association, 1952. 14 pages. Illustrated. 
Diagrams. (Adhesion, June 1952.) 
621.7913 SOLDERING; BRAZING 
American Platinum Works—Research Division, Newark, 
N.J. ‘“*Complete Guide to Successful Silver 
Brazing.”” Newark, The Firm, 1953. 46 pages. 
Illustrated. Diagrams. 
Arbib, Richard. ** Considerations of Soldering Tech- 
nique in Radio and Television Assembly.” 
Hemel Hampstead, Herts, Multicore Solders Ltd., 
1953. 6 pages. Illustrated. 


PERIODICALS CURRENTLY RECEIVED 


Aero Research Technical Notes. Duxford, Cambridge. 

Aircraft Engineering. London. 

Aircraft Production. London. 

Aluminium Courier. London. 

Aluminium News. Montreal. 

American Machinist. New York. 

Applied Hydraulics. Cleveland. 

Aslib Book-list. London. 

\slib Information. London. 

Aslib Proceedings. London. 

Association Francaise des Conseils en Organisation 
Scientifique. Paris. [Bulletin] mensuel. 

Au tin Technical News. Birmingham. 

Automobile Engineer London. 


B.S.C.R.A. Abstracts. Sheffield. 

B.S.F.A. Bulletin. Sheffield. 

Bacie Journal. London. 

Bacie Visual Aids Bulletin. London. 

Ball Bearing Journal. Luton. 

Beama Journal. London. 

Bearing Engineer. New York. 

Bibliographia Scientiae Naturalis Helvetica. Berne 

Bibliography of Industrial Diamond Applications. London. 

Bibliotech. Birmingham. 

Bonderizer Brentford. 

Books of the Month. London. 

British Cast Iron Research Association. Birmingham. 
Bulletin and Foundry Abstracts. 

British Institute of Management. London. Library Bulletin. 

British Institution of Radio Engineers. London. Journal. 

British Machine Tool Engineering. London. 

British Management Review. London. 

British Non-Ferrous Metals Research Association. London. 
Bulletin. 

British Packer. London 

British Plastics. London. 

British Standards Institution. London. British Standards. 

British Standards Institution. London. Monthly Informa- 
tion Sheet 

British Standards Yearbook. London. 

Business. London. 


C.N.O.F. Paris. 

Centre de Documentation Sidérurgique. Paris. 
Bulletin Analytique. 
Circulaire d’Informations Techniques. 

Chartered Civil Engineer. London. 

Compressed Air Engineering. London. 

Copper Development Association. Radlett, Herts. Technical 
Survey 

Cost Accountant. London 

Cronache Della Produttivita. Rome. 
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Design News. Grand-Rapids, Mich. 

Director. London. 

Doelmatig Bedrijfsbeheer. Alphen aan den Rijn. 
Drawing Office Announcer. London 


Economist. London. 

Edgar Allen News. Sheffield. 

Electrical Journal. London. 

Electrical Manufacturer. London 

Electrical Review. London. 

Electronic Application Bulletin. Eindhoven. 

Elliott Journal. London. 

Engineer. London. 

Engineer & Foundryman. Johannesburg. 

Engineer Apprentice and Engineer Student. London. 
Engineering. London. 

Engineering Index. New York. 

Engineering Industries Association Bulletin. London. 
Engineering Journal. Montreal. 

Engineers’ Digest. London. 

English Electric Journal. Stafford. 

Esso Oilways. London. 

Etude du Travail. Paris. 


Factory Management and Maintenance. New York. 

Factory Manager. London. 

Fasteners. Cleveland. 

Flow. Cleveland. 

Foundry Trade Journal. London. 

Furniture Development Council. London. Technical Bulletin 
Future. London. 


G.E.C. Journal. London. 

Government Publications: Consolidated List. London. 

Government Publications: Monthly List. London. 

Great Britain——Directora’e of Aircraft Production Develop- 
ment. Extracts from D.A.P.D. Progress Reports for 
Issue to Industry. London. 

Great Britain—Ministry of Labour and National Service. 
Information Service for Editors of Trade and Technical 
Journals. London. 

Grits and Grinds. Worcester, Mass. 


Haynes Alloys Digest. International Edition. New York. 
Heating and Air Treatment Engineer. London. 
Hiduminium Abstract Bulletin. Slough 

Hommes & Techniques. Paris. 


Index Aeronauticus. London. 

Indian & Eastern Engineer. Calcutta. 

Industrial Diamond Review. London. 

Industrial Welfare and Personnel Management. London 
Informes de la Construccion. Madrid. 

Institute of British Foundrymen. Manchester. Proceedings. 
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Institute of Marine Engineers. London. Transactions. 

Institute of Metal Finishing, incorporating Electrodepositors’ 
Technical Society. London. Bulletin. 

Institute of Metal Finishing, incorporating Electrodepositors’ 
Technical Society. London. Transactions. 

Institute of Road Transport Engineers. London. Journal 
and Proceedings. 

Institute of the Motor Industry. London. Journal. 

Institute of Welding. London. Transactions. 

Institution of Automotive and Aeronautical Engineers. 
Melbourne. Journal. 

Institution of Civil Engineers. London. Proceedings. 

Institution of Electrical Engineers. London. Proceedings, 
Part I, General. 

Institution of Engineers & Shipbuilders in Scotland. 
Glasgow. Transactions. 

Institution of Engineers, Australia. Sydney. Journal. 

Institution of Heating and Ventilating Engineers. London. 
Journal. 

Institution of Mechanical Engineers. London. Journal. 

Proceedings. 

Institution of Mechanical Engineers.—Automobile Division. 
London. Proceedings. 

Institution of Production Engineers. London. Journal. 

Instituto Tecnico de la Construccion y del Cemento. 
Madrid. [Monographs]. 

Instrument Engineer. Luton. 

Irish Engineering Journal. Dublin. 

Iron Age. Philadelphia. 

Iron & Coal Trades Review. London. 

Iron and Steel Institute. London. Journal. 


Journal of Documentation. London. 
Junior Institution of Engineers. London. Journal. 


Leeds Association of Engineers. Leeds. Annual Report and 
Journal. 

Liége International Fair. Bulletin. 

Light Metals Bulletin. London. 

Lubrication. New York. 


Machine and Tool Blue Book. Wheaton, Illinois. 

Machine Design. Cleveland. 

Machine Shop Magazine. London. 

Machine-Tool Review. Coventry. 

Machinery. London. 

Machinery. New York. 

Machinery Lloyd. London. 

Machinery Market. London. 

Machinist. London. 

Management Abstracts. London. 

Management Digest. Adelaide. 

Management News. Sydney. 

Management Review. New York. 

The Manager. London. 

Marketing. London. 

Mass Production. London. 

Materials & Methods New York. 

Mechanical World and Engineering Record. 
and London. 

Mécanique Documentation. Paris. 

Mechanical Handling. London. 

Metal Industry. London. 

Metal Treatment and Drop Forging. London. 

Metal-Working. White Plains, New York. 

Metallurgical Abstracts. London. 

Metropolitan-Vickers Electrical Company Ltd. Manchester. 
Technical News Bulletin. 

Mill & Factory. New York. 

Modern Machine Shop. Cincinnati. 

Motion Economy. Cheadle, Cheshire. 

Murex Review. Rainham, Essex. 


New Technical Books. New York. 

New Zealand Engineering. Wellington. 

Nickel Bulletin. London. 

North East Coast Institution of Engineers & Shipbuilders. 
Newcastle-upon-Tyne. Transactions. 


Manchester 


O.R.: Operational Research Quarterly. London. 

Occupational Psychology. London. 

Office Management. London. 

Ohio State University Studies, Engineering Series. Columbus, 
Ohio. 

Oil. London. 

Oil Lifestream of Progress. New York. 


PERA Bulletin. Melton Mowbray. 

Personnel Management. London. 

Personnel Management Welfare and Industrial Equipment. 
London. 

Philips Technical Review. Eindhoven. 

Physics Abstracts. London. 

Polish Technical Abstracts. Warsaw. 

Polytechnical Weekly Magazine. Amsterdam. 

Power Transmission. London. 

Precision Metal Molding. Cleveland. 

Product Engineering. Albany, New York. 

Product Finishing. London. 

Production Efficiency. London. 

Produttivita. Rome. 


Refa Nachrichten. Darmstadt. 

Report. Dorking. 

Report from Cincinnati Milling. Cincinnati, Ohio. 
Revista de Ciencia Aplicada. Madrid. 

Revue Générale des Sciences Appliquées. Brussels. 
Reynolds Metals Technical Advisor. Louisville, Ky. 
Rivista di Meccanica. Milan. 

Rotol and British Messier Digest. Gloucester. 

Royal Aeronautical Society. London. Journal. 
Royal Institute of Technology. Stockholm. Transactions. 
Rubber Developments. London. 


Science & Engineering. Calcutta. 

Scientific Lubrication. Wellington, Salop. 

Scope. London. 

Screw Machine Engineering. Rochester, New York. 

Sheet and Strip Metal Users’ Technical Association. London. 
Annual Proceedings. 

Sheet Metal Industries. London. 

Shell Magazine. London. 

South Wales Institute of Engineers. Cardiff. Proceedings. 

Swiss Technics. Lausanne. 


The Supervisor. Birmingham. 

TWI Topics. London. 

The Tabulator. London. 

Target. London. 

Technical Journal of the Brush Group. London. 

Textile Institute. Manchester. Journal. 

Tijdschrift voor Efficientie en Documentatie. ‘*s-Gravenhage, 
Holland. 

Time and Motion Study. London. 

Times Review of Industry. London. 

Timken Times and FBC Bulletin. Northampton. 

Tool Engineer. Milwaukee, Wis. 

Toolmaker & Precision Engineer. London. 

Torque. London. 

Trait d’Union. Paris. 


University of Illinois. Bulletin. Urbana. 
V-Belt Journal. Hull. 


Welding and Metal Fabrication. London. 
Werkstatt und Betrieb. Munich. 
Werkstattstechnik und Maschinenbau. Berlin 
Whitaker’s Cumulative Book List. London. 
Wiggin Nickel Alloys. Birmingham. 

Woman Engineer. London. 

Works Management. London. 


Z.D.A. Abstracts. Oxford. 
Zinc Bulletin. Oxford. 
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NOTICE OF ANNUAL GENERAL MEETING 


Notice is hereby given that the Annual General Meeting of the Institution will be held at 36, Portman 
Square, London, W.1, on Thursday, 28th January, 1954, at 11.0 a.m. 
AGENDA 


1. Notice convening Meeting. 


2. Minutes of the Annual General Meeting held on 29th January. 1953, and of the Extraordinary General 


Meeting held on 17th September, 1953. 
3. To transact the following business : 


The Vice-Chairman of Council, Mr. G. R. Pryor, will propose 
“that new Articles of Association as set out on pages 56 to 62 following, be and are hereby adopted 


4. Report on Election of Members to Council (1). 


». Annual Report of Council (2). 


6. Presentation of Statement of Income and Expenditure, Balance Sheet and Auditors’ Report (3). 


7. Election of Auditors, 1953/54. 
8. Election of Solicitors, 1953/54. 
9. Votes of Thanks. 


1. See page 62. 
2. See pages 63/69. 
3. See pages 70/72. 


~ 


By Order of the Council. 
W. F. S. WOODFORD. Secretary. 





MINUTES OF THE ANNUAL GENERAL MEETING HELD ON THURSDAY. 
29TH JANUARY. 1953 


HE Thirty-first Annual General Meeting of the 

Institution was held on Thursday, 29th January, 
1953, at 4 p.m., at the Headquarters of the Institu- 
tion, 36, Portman Square, London, W.1. The 
President, Sir Cecil Weir, K.C.M.G., K.B.E., M.C., 
D.L., was in the Chair. 


Notice Convening Meeting 
The Secretary (Mr. W. F. S. Woodford) read the 
Notice convening the Meeting. 


Minutes of previous Annual General Meeting 

The Minutes of the previous Annual General 
Meeting held on 23rd January, 1952, were taken as 
read and confirmed, on the motion of Mr. T. Fraser. 


C.B.E., seconded by Mr. J. E. Hill. 


Election of Members to Council 
The Report on the Election of Members to 
Council was received on the motion of Mr. W. P. 


Kirkwood, seconded by Mr. G. E. C. Gilfillan, O.B.E. 


Annual Report of Council 

The Chairman of Council (Mr. H. Burke), in 
moving the adoption of the Annual Report of 
Council, said that with the permission of the meeting 
he would take the Report as read. He drew attention 
to and read some of the more important items which 
it contained, and paid tribute to the members who 
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had assisted him since he had taken office as Chair- 
man of Council. His predecessor, Mr. Puckey, had 
set a high standard during his period of office but he 
was doing his best to uphold this high standard. He 
could think of no member of the Institution who had 
contributed more to its progress than Mr. Puckey 
had done. Mr. Burke also expressed thanks to the 
Vice-Chairman of Council, Mr. G. R. Pryor, for his 
able assistance. Thanks were also due to the members 
of Council and various Committees throughout both 
this country and: the Commonwealth. 

Council were extremely sorry that Sir Cecil Weir 
had decided not to continue in office as President for 
a second year, because there was no doubt that he 
had had a profound influence upon the thinking of 
the senior officers of the Institution. He wished also 
to pay tribute to the Past President. Major-General 
K. C. Appleyard, C.B.E., on behalf of members of 
the Institution and to thank him for his years of 
service in which he had set an example which had 
commanded admiration from all Sections. He also 
thanked the staff at Head Office. who, working to- 
gether with enthusiasm for the common cause of the 
Institution, were a first-class team. The Institution 
were very fortunate to have such a staff. 

The President, Sir Cecil Weir, thanked the Chair- 
man of Council for his Annual Report. In associating 
himself with the remarks concerning Mr. Puckey. he 
said that the Institution had every reason to be proud 
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of the work which had been reported upon, and the 
progress which had been made. He wished also to 
be associated with the tribute to members of the staff 
at Headquarters. 


Statement of Income and Expenditure, Balance Sheet 
and Auditors’ Report 


The Chairman of Council moved the adoption of 
the Accounts. The motion was seconded by Mr. 
E. Percy Edwards, and carried unanimously. 


Election of Auditors, 1952/53 

On the motion of Mr. J. E. Hill, seconded by 
Mr. G. R. Pryor, Messrs. Gibson, Appleby & Co., 
Chartered Accountants, were re-elected Auditors to 
the Institution and thanked for their services. 


Election of Solicitors, 1952/53 
Mr. E. Percy Edwards moved that Messrs. Syrett 
& Sons be re-elected Solicitors to the Institution and 
that they be thanked for their services. Mr. H. G. 
Gregory seconded the motion which was carried. 
The proceedings then terminated. 





MINUTES OF AN EXTRAORDINARY GENERAL 


MEETING SUMMONED FOR THURSDAY, 


10th SEPTEMBER, 1953, 
AND ADJOURNED UNTIL THURSDAY, 17TH SEPTEMBER, 1953 


a Extraordinary General Meeting of the Institu- 
tion was summoned to be held at 36, Portman 
Square, London, W.1, on Thursday, 10th September, 
1953, at 3 p.m. As a quorum was not assembled by 
3.30 p.m. the Chairman of Council, Mr. H. Burke. 
declared the meeting adjourned for seven days at 
the same time and place, in accordance with Articles 
of Association, No. 56. 

The Adjourned Extraordinary General Meeting of 
the Institution was held at 36, Portman Square, W.1. 
on Thursday, 17th September, 1953. Mr. W. Puckey. 
President of the Institution, was in the Chair. 


Notice Convening Meeting 
The Secretary (Mr. W. F. S. Woodford) read the 
notice convening the meeting. 


Mr. Harold Burke (Chairman of Council) moved : 
“that the Council of the Institution be empowered 
to borrow from the Westminster Bank Limited up to 
a limit of £25,000 by way of overdraft from time to 
time secured against the Institution’s Stock Exchange 
Securities already held by the Westminster Bank 
Limited, Park Lane branch and, if necessary, against 
the Title Deeds on No. 10, Chesterfield Street. 
London, W.1, which the Institution undertakes to 
deposit with the Bank and that the Chairman of 
Council and the Secretary be empowered to sign the 
form of Charge” 

The motion, having been formally seconded by 
Mr. Greathead, was put to the meeting and carried 
unanimously. 

The proceedings then terminated. 
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ARTICLES OF ASSOCIATION OF THE 
INSTITUTION OF PRODUCTION ENGINEERS 


To be adopted by special resolution at an Extraordinar) 
General Meeting to be held on January 28th, 1954 


THE COMPANIES ACT, 1948. 
COMPANY LIMITED BY GUARANTEE AND NOT 
HAVING A SHARE CAPITAL. 


PRELIMINARY 
1. In these Articles : 

“The Act” means the Companies Act, 1948. 

When any provision of the Act is referred to, the reference is 
to such provision as modified by any statute for the time 
being in force. Wherever the male gender is used it shall be 
taken also to refer to the female gender. 

Unless the context otherwise requires, expressions defined 
in the Act or any statutory modification thereof in force at 
the date at which these Articles become binding on the 
Institution, shall have the meanings so defined. 


2. For the purpose of registration, the number of members 


of the Institution was declared not to exceed 1,000 but the 
Council may at any time register an increase in the number 
of members. 


3. The Institution is established for the purpose expressed 
in the Memorandum of Association. 


4. The Institution’s financial year shall run from the 
Ist July to the following 30th June. Where the term “year” 
is used in these Articles or in connection with any other 
business of the Institution it shall, unless otherwise stated, 
be deemed to refer to a period from Ist July to 30th June. 


5. All elected officers, members of Council and members 
of Committees, shall take up office on the Ist July following 
the date of their election, except in the case of those elected 
to fill casual vacancies, who shall take up office immediately 
upon election 


MEMBERSHIP 
Definition 


6. <A production engineer is one who, by reason of educa- 
tion, training and experience in technology and management, 
is competent to determine the factors involved in the manu- 
facture of commodities and to direct the production processes 
to achieve the most efficient co-ordination of effort, with 
due consideration of quantity, quality and cost. 


Preliminary 
3. The Institution of Production Engineers (herein called 
“The Institution ’’) shall consist of Honorary Members, 


Members, Associate Members, Associates, Affiliated Organisa- 
tions, Graduates and Students, of whom Honorary Members, 
Members and Associate Members shall be called corporate 
members. The use of the words “ members” or “ member- 
ship” in these Articles shall include all the foregoing. The 
use of the word “ Member” (with a capital M) shall refer 
to the grade of Member, but the use of the word “ member ” 
(with a small m) shall refer to all grades of membership. 


8. No member shall be entitled to any privileges other 
than those which these Articles attach to the specific grade 
of member of the Institution to which he belongs. 

9 The Subscribers to the Memorandum of Association 
were the first members of the Institution. In addition to 
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any persons who were members at the date of the adoption 
of these Articles the Council may admit to membership 
such persons as may be qualified, as hereinafter defined, 
and make application in the form and manner prescribed by 
the Council. 


10. The rights and privileges of every member shall be 
personal to himself, and shall not be transferable or 
transmissible by his own act or by operation of law. 
Abbreviated Titles 


11. The abbreviated distinctive titles to indicate the various 
grades of membership shall be as follows: For an Honorary 
Member, Hon.M.I.Prod.E.; for a Member, M.I.Prod.E.; for 
an Associate Member, A.M.I.Prod.E.; for an Associate, 
A.I.Prod.E.; for a Graduate, Grad.I.Prod.E.; for a Student, 
Stud.I.Prod.E. 

Such abbreviations may not be used by any member 
who has resigned or whose name has been removed from the 
Institution’s register, nor may they at any time be used 
upon any shop front, fascia or sign. If used upon door or 
wall plates, the abbreviations shall not exceed 13 ins. in 
height. 


Certificates 


12. The Council shall issue hereafter to every member 
(except Students) on election a Certificate showing the grade 
of membership to which he is elected. Every such Certificate 
shall remain the property of, and shall on demand be 
returned to, the Institution. 


Qualifications for Membership 

Honorary Members 

13. The Council shall have the power to elect as Honorary 
Members those who, by reason of their special services to the 
Institution or to production engineering generaily or by 
virtue of their occupying distinguished positions in science 
or industry, merit such recognition. 


Members 


14. Candidates for admission to the grade of Member must 
be persons who have by their attainments acquired an 
established reputation as production engineers, as defined in 
Article 6, and have produced evidence to the satisfaction of 
the Council, either : 

(a) That they, being not under 33 years of age and already 
Associate Members, have been engaged for a sufficient period 
in an important position of responsibility in production 
engineering. 

(b) That they, being not under 35 years of age and 
possessing the qualifications for Associate Membership, have 
in addition been engaged for a sufficient period in an 
important position of responsibility in production engineering. 

(c) That they, being not under 40 years of age, are by 
their attainments deemed by the Council to be eligible and 
desirable for membership as Members, 
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Associate Members 


15. Candidates for admission to the grade of Associate 
Member must be persons not under 28 years of age and 
must produce evidence to the satisfaction of the Council 
that they :- 

(a) Have received a good general education and adequate 
practical training in production engineering. 

(b) Have for not less than four years been engaged in the 
practice of production engineering and have, for a sufficient 
period, held a position of responsibility in production engin- 
eering; provided that those engaged in the teaching of 
production engineering up to standards acceptable to the 
Council shall be deemed to have satisfied the requirements 
of this Clause. 

(c) Have passed the Associate Membership Examination 
prescribed by the Council’s examination regulations for the 
time being or such other exempting examinations as may 
from time to time be approved by the Council; provided 
that candidates over the age of 35 who have not passed one 
of the above mentioned examinations may be required to 
pass only such part or parts of the Associate Membership 
Examination or to submit such Theses as the Council shall 
direct. 

Associate Members may, on attaining the necessary age 
and qualifications, make application to be transferred to the 
grade of Member. 

Associates 

16. Candidates for admission to the grade of Associate must 
be persons not under 28 years of age who, although not 
possessing the qualifications for corporate membership, 
nevertheless possess qualifications of a comparable standard 
in related professions and, in addition, have held for a 
sufficient period positions of authority involving managerial 
responsibility for, or control of, functions pertaining to 
production engineering. 

Associates may, on attaining the necessary qualifica- 
tions, apply for transfer to corporate membership. 


Affiliated Organisations 


17. Affiliated Organisations shall be incorporated organisa- 
tions interested in production engineering and desirous of 
subscribing to the Objects of the Institution and approved 
by resolutions of the Council as Affiliated Organisations. 

Affiliated Organisations may nominate as their repre- 
sentatives such persons as may be approved by the Council, 
but these representatives shall not, by virtue of being such 
repre-entatives, become members of the Institution or be 
entered in the register of members. 


Graduates 


18. Graduates must be persons not under 21 years of age 
who can produce evidence to the satisfaction of the Council 
that they are receiving or have received adequate practical 
training in production engineering and have passed such 
parts of the Institution’s Associate Membership Examina- 
tion as may be prescribed by the Council’s examination 
regulations for the time being or such other exempting 
examinations as may from time to time be approved by the 
Council. 

No person over the age of 30 years shall be elected as 
a Graduate except by special resolution of the Council. 
Graduates, on attaining the age of 28 years and having 
such other qualifications as may be necessary, may apply 
for transfer to higher grades of membership, but may not 
continue as Graduates beyond the age of 35 years, except 
by special resolution of the Council. 


Students 


19. Students must be persons not under 18 years of age 
who can produce evidence to the satisfaction of the Council 
that they have received a good general education and are 
following a form of practical training and technical educa- 
tion approved by the Council. No person over the age of 
25 years may be elected as a Student, except by special 
resolution of the Council. 

Students, on attaining the age of 21 years and having 
such other qualifications as may be necessary, may apply 


for transfer to Graduate Membership, but no person may 
remain a Student after attaining the age of 28 years, except 
by special resolution of the Council. 


Election of Members 


20. Elections of members shall take place as often as may 
be desirable and they shall be made by the Council. 


21. All those admitted to the Institution, whether as 
Honorary Members, Members, Associate Members, Asso- 
ciates, Affiliated Organisations, Graduates or Students, shall 
be considered as belonging thereto, until their names shall 
have been removed by the Institution from its register. 


22. The Council shall cause successful candidates to be 
notified of their election, but the names of the candidates 
shall not be entered in the register of members until such 
entrance fees and subscriptions as may be prescribed by the 
Council have been paid. Failure to pay such fees and sub- 
scriptions within three months of notification will nullify 
the election of the candidate. 


23. In the case of non-election, no mention thereof shall be 
made in the Council minutes. 


Transfers 


24. Transfers of any members to other grades of member- 
ship approved by the Council shall become complete upon 
payment by the member of any difference there may be in 
subscription. 

25. In the case of non-transference, no mention thereof 
shall be made in the Council minutes. 


Resignation and Expulsion 


26. Any member, on sending written notice to the Regis- 
tered Office that he is desirous of withdrawing from the 
Institution, shall cease to be a member and his name shall 
be removed forthwith from the register of members. 


27. If any member shall leave his subscription in arrear 
for one year, and shall fail to pay such arrears within three 
months after a written application has been sent to him to 
his last known address, his name 1.ay be struck off the 
register pursuant to a resolution by the Council in that 
behalf at any time afterwards, and he shall thereupon cease 
to be a member. 

No member whose subscription is more than twelve 
months in arrear shall be entitled to attend or take part 
in the meetings of the Institution, or to enjoy or exercise 
any of the privileges of membership; provided always that 
the Council is free, at its discretion in specific cases, to 
waive the enforcement of this provision. 


2&8 The Council may, by a resolution passed at a meeting 
of the Council at which at least two-thirds of the members 
thereof present and voting vote in favour of the resolution, 
refuse to continue to receive the subscriptions of any member 
of the Institution who is not, in the opinion of the Council, 
a suitable person to continue as such, and may remove his 
name from the register and he shall thereupon cease to be 
a member; provided that no such resolution shall be passed 
or have any operation or effect unless the member affected 
has been given reasonable notice of the meeting and a 
proper opportunity of being heard in his defence thereat. 


29. No member shall abuse his connection with the Institu- 
tion to further his business interests. Anyone being adjudged 
by the Council to have contravened this Article is liable to 
be removed from the register. The provisions of Article 28 
shall mutatis mutandis apply to a removal under this Article. 


Entrance Fees and Subscriptions 


30. The entrance fees and subscriptions for each grade of 
membership shall be from time to time recommended by 
the Council, and determined by the Institution by resolution 
of a General Meeting called for the purpose. 


31. All subscriptions shall be payable in advance and shall 
become due on Ist July in each year. The Council may, at 
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its discretion, in special circumstances, reduce or remit the 
annual subscription or the arrears of annual subscription of 
any member. Those members whose subscriptions have been 
reduced or remitted under the provisions of this Article shall 
be entitled to receive Ballot Papers, Certificates, Publica- 
tions and Notices of the Institution as if their subscriptions 
had been paid in full, but the Council may impose such 
other conditions as may seem necessary according to the 
circumstances. 


32. All members elected in the last six months of any year 
shall pay, in addition to any entrance fee that may apply 
to their grade of membership, one half of the annual sub- 
scription to secure their membership for the remainder of 
the year of election. 


33. Any Member, Associate Member or Associate whose 
subscription is not then in arrear may compound for the 
then current year and all future years by the payment of 
such amount as may be determined in accordance with 
Article 30. 


COUNCIL 


Composition of Council 


34. The Council of the Institution shall be chosen from 
Honorary Members, Members and Associate Members only 
and may not consist of more than one President; two Vice- 
Presidents; one Chairman of Council; one Vice-Chairman 
of Council; the immediate Past Chairman of Council; 
Presidents of Sub-Councils outside the United Kingdom or 
Chairmen of Sections outside the United Kingdom where 
Sub-Councils do not exist; Chairmen (or their elected 
representatives) of United Kingdom Regions; one Additional 
Representative for each United Kingdom Region with more 
than 750 members, such Additional Representative to be 
elected in accordance with Article 55; eighteen elected 
members of Council, two of whom shall be Associate Mem- 
bers; and two co-opted members in addition to co-options 
under Article 35. All Chairmen of Standing Committees 
shall during their respective terms of office be ex officio 
members of the Council. All Past Presidents of the Institu- 
tion shall be Honorary Members of Council without voting 
rights. 


Co-option 


35. The Council shall have the power to co-opt as addi- 
tional members of Council not more than three persons, 
who shall be nominated by any other Society, Corporation 
or Body which has kindred interests with or furthers the 
objects of the Institution; provided that persons so co-opted 
shall not be entitled to vote at Council Meetings. 


Casual Vacancies 


36. The Council shall have the power to fill by co-option 
any casual vacancies that may occur through the death or 
resignation of any Councillors. Councillors so co-opted shall 
retire at the end of the year in which they were co-opted. 


37. The continuing members of the Council may act not- 
withstanding any vacancies in the Council; provided that 
if the number of members of the Council shall be reduced 
below fifteen, the continuing members may act for the 
purpose of filling vacancies in their body or of summoning 
a General Meeting, but for no other purpose. 


38. A member of the Council shall vacate his office if he 
becomes bankrupt or of unsound mind or resigns his office 
by notice in writing to the Institution, or if he ceases for 
any cause to be a member of the Institution, or if he ceases 
to hold office by virtue of Section 185 of the Act or by a 
resolution passed pursuant to Section 184 of the Act or 
becomes prohibited from acting by any order made under 
Section 188 of the Act. 


Principal Officers 


39. At the last meetine in each vear, the Council shall 
elect a President of the Institution for the ensuing Session: 
not more than two Vice-Presidents who mav be future 
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Presidents; and from amongst the present and past members 
of the Council the Chairman of Council and a Vice-Chair- 
man of Council for the ensuing Session. These Officers shall 
be known as the Principal Officers. The Chairman and 
Vice-Chairman so elected shall be empowered to perform 
any function of the President or Vice-Presidents of the 
Institution, should the holder of that office or the holders 
of the office of Vice-President desire to delegate all or any 
of their functions. 

40. Candidates for the offices of President and Vice-Presi- 
dents shall be nominated by a member of Council at or 
before the Council Meeting prior to that at which the 
election of President and Vice-Presidents takes place. 


Duration of Office 


41. All the principal officers shall retire at the end of one 
year of office; they shall be eligible for re-election but they 
may not serve for more than two consecutive years in any 
one office, except that the Vice-Presidents may continue in 
office as such until their election as President, or for a 
period not exceeding four years. Nine elected members of 
Council, one of whom shall be an Associate Member, shall 
retire each year and may not be re-elected in that capacity 
until at least one year has elapsed, those to retire being 
those who have been longest in office since the date of their 
last election; if there are more than eight Members or one 
Associate Member with equal seniority, the retiring mem- 
bers shall be chosen from amongst their number by the 
drawing of lots. Those members co-opted under the pro- 
visions of Article 34 shall retire at the end of the year in 
which they were co-opted. 


Meetings of the Council 


42. The Council shall meet at least four times a year, at a 
time and place to be determined by the Council and only 
members of the Council shall be entitled to receive notice 
of or to attend meetings of the Council, unless visitors 
have been specifically invited by the Council. Provided that 
three members of the Council may and, on the request of 
three members of the Council the Secretary shall, at any 
time summon a meeting of the Council by notice served 
upon the members of the Council. Council members shall 
be given at least seven days notice in writing of meetings 
of the Council. If neither the Chairman nor the Vice- 
Chairman of Council is present within fifteen minutes of 
the time for which the meeting was called, the Council may 
elect any one of their members to take the Chair for that 
meeting only. 


Elections to the Council 


43. An election to fill vacancies on the Council shall be 
held annually in May. Candidates for election as Coun- 
cillors, except candidates nominated by Section Committees, 
must be nominated in writing by three Members or Associate 
Members. Each Section Committee may nominate one 
candidate. 

Notice of the election shall be forwarded to all cor- 
porate members at least ten days prior to the latest date 
fixed for receiving nominations, together with notification 
of the number of vacancies to be filled. Within three weeks 
after the latest date for receiving nominations. a ballot 
paver shall be forwarded to all corporate members. The 
ballot paper shall contain the names, business and private 
addresses, occupations and honorary titles of the candidates 
and the names of the members or Section Committee bv 
whom they are nominated. Those elected as Principal 
Officers for the ensuing year, together with the Chairmen 
of United Kingdom Regions and the Additional Represen- 
tatives of the United Kingdom Regions if any, shall not be 
subiect to ballot by corporate members; but the names, 
addresses, titles, etc., of those so elected, together with the 
names of the non-retiring Councillors shall be sent to the 
members with the ballot paper. Corporate members shall 
vote for as many candidates as there are vacancies to be 
filled, in accordance with the instructions on the ballot 
paper, determined from time to time by the Council. Only 
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those votes shall be effective which are recorded on ballot 
papers reaching the Institution’s Auditors by a specified 
date, which shall be a date not less than one week or more 
than two weeks after the ballot papers have been issued. 


Proceedings, Powers and Duties of the Council 


44, The Council shall direct and manage the property and 
affairs of the Institution, and may regulate their own pro- 
cedure, except that (unless and until otherwise determined 
by the Council), fifteen Councillors shall form a quorum. 
Questions arising at a meeting of the Council shall be 
determined by a majority of those present and voting, 
except that resolutions involving proposals to alter the 
Articles of Association shall not be carried unless two-thirds 
of the Council members present and voting shall vote in 
favour of the resolution, except as otherwise provided for in 
these Articles. At meetings of the Council, every member 
of Council shall have one vote. In the case of an even 
number of votes for and against a resolution, the Chairman 
shall have a second or casting vote. The Council may 
exercise all such powers of the Institution and do on behalf 
of the Institution all such acts as may be exercised and 
done by the Institution, and as are not by the statutes or 
by these presents required to be exercised or done by the 
Institution in General Meeting. No regulation made by the 
Institution in General Meeting shall invalidate any prior 
act of the Council which would have been valid if such 
regulation had not been made; provided that the Council 
may not, without the authority of a resolution of the 
Institution in General Meeting, borrow monies for the pur- 
poses of the Institution on the security of the property of 
the Institution or other available security. 


45. The Council shall have power to appoint Standing 
Committees or Temporary Committees to deal with such 
matters as the Council may deem necessary and may 
delegate authority to such Committees. The terms of refer- 
ence, constitution, powers and duties of each Standing or 
Temporary Committee shall be laid down from time to time 
by the Council. The Chairman of each Standing Committee 
shall be ex officio a member of the Council. The Chairmen 
of Standing Committees shall retire at the end of one year 
of office; they may be re-elected for a second year, but may 
not serve for more than two consecutive years in that 
capacity. 

All corporate members shall be eligible for service on 
Standing or Temporary Committees 

The Principal Officers shall be ex-officio members of 
all Standing or Temporary Committees. 

Committees shall be elected by the Council and shall 
consist respectively of (a) members and (b) others, provided 
that those elected under (b) shall never exceed one-third 
of the total number of members of any Committee. Such 
Committees shall be subject to re-election annually. 


46. Technical Groups or Specialist Divisions may be formed 
by the Council at its discretion, if sufficient evidence is 
produced of the demand for the formation of such Groups 
or Divisions, subject to any conditions that the Council may 
specify, and the Technical Group or Specialist Division may 
elect a Chairman and Committee. 


47. The Council shall have power to dissolve or suspend 
any Standing or Temporary Committee or Technical Group 
or Specialist Division at any time after it has been formed, 
or remove any member thereof. 


48. It shall be the duty of the Council to adopt all due 
means for the advancement of the Institution; to provide 
for properly conducting its business in all cases of emer- 
gency; and to arrange for the publication, in such a way 
as they may deem desirable, of the papers read at meetings 
of members of the Institution, and discussions thereon, and 
of such documents as may be calculated to advance produc- 
tion engineering knowledge. 


49. No act done by the Council, whether ultra vires of 
the Council or not, which shall have received the sanction 
of a General Meeting, shall be afterwards impeached by 


any person included in the membership of the Institution 
on any ground whatever, but shall be deemed to be an act 
of the Institution, provided that, though ultra vires of the 
Council, it be within the powers of the Institution. 


50. All acts done by any meeting of the Council or a 
Committee or by any person acting as a member of the 
Council shall, notwithstanding that it be afterwards dis- 
covered that there was some defect in the appointment or 
continuance in office of any such body or person acting as 
aforesaid or that they or any of them were disqualified, be 
as valid as if every such body or person had been duly 
appointed or had duly continued in office and_ been 
qualified. 


Kindred Associations 


51. The Council may arrange for the union or alliance 
with the Institution of any society with kindred objects and 
not formed for profit and may also if they think fit remit 
or reduce the entrance fees of any members of any such 
society who become members of the Institution, provided 
that such proposed union or alliance shall be ratified by a 
postal ballot of the whole corporate membership of the Insti- 
tution, in which a majority of the members shall vote in 
favour of the proposal. 


Sub-Councils outside the United Kingdom 


52. The Council shall have power to authorise the election 
of Sub-Councils in any Territories outside the United King- 
dom where Sections are established and may delegate 
authority to Sub-Councils to carry out their affairs in 
accordance with the rules and regulations laid down by the 
Council. 


The Seal 


53. The Seal of the Institution shall not be affixed to any 
instrument except by the authority of a resolution of the 
Council, and, in the case of all instruments other than 
membership certificates, in the presence of a member of 
Council, and of the Secretary or other such person as the 
Council may appoint for the purpose; and that member of 
Council and the Secretary or other person as aforesaid shall 
sign every instrument (other than membership certificates) 
to which the Seal of the Institution is so affixed in their 
presence. 


UNITED KINGDOM REGIONS 


54. All Local Sections established in the United Kingdom 
in accordance with the provisions of Article 59 shall be 
grouped into twelve Regions and the boundaries of each 
Region shall be as determined from time to time by the 
Council. 


55. A Committee for each Region shall be appointed from 
the members of the constituent Local Section Committees, 
as prescribed in Article 62. The Regional Committee thus 
appointed shall carry on the affairs of the Region in accord- 
nce with rules and regulations laid down from time to time 
oy the Council. They shall elect a Regional Chairman from 
among the Members in the Region, who shall upon such 
election become a member of the Council. Each Region 
with more than 750 members shall elect from among the 
members of the Regional Committee, by ballot of the 
corporate members in the Region, an Additional Representa- 
tive to serve on the Council. The Regional Committee shall 
also elect a Regional Honorary Secretary and a Regional 
Honorary Treasurer from among the members in the Region 
and these officers shall become members of the Regional 
Committee upon election, subject to the approval of the 
Council in each case and provided that these officers, if they 
are not corporate members, shall not have power to vote. 
The Regional Committee shall have power to co-opt as 
additional members of the Regional Committee not more 
than two members in the Region, provided that if such 
co-opted members are not corporate members of the Institu- 
tion, they shall not have power to vote. 
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56. It shall be the duty of the Regional Committee to 
organise activities within the Region other than the activities 
of Local Sections; to co-ordinate the programmes and 
activities of the constituent Local Sections; to recommend 
to the Council the establishment of new Local Sections 
within the Region; to allocate equitably amongst the consti- 
tuent Local Sections of the Region such funds as may be 
allocated by the Council to the Regions for this purpose ; 
and to implement within the Region the policy of the 
Institution, as determined from time to time by the Council. 


57. The Regional Chairman shall retire at the end of one 
year of office; he shall be eligible for re-election for a second 
year, but may not serve for more than two consecutive years 
in that capacity. A corporate member of a Region elected 
to serve on the Regional Committee when the Section 
Honorary Secretary is not a corporate member shall retire 
at the end of one year of office; he may be re-elected for a 
second year, but he may not serve for more than two 
consecutive years in that capacity. The Section Additional 
Representatives on the Regional Committee shall retire at 
the end of one year of office; they may be re-elected for a 
second year, but they may not serve for more than two 
consecutive years in that capacity. The Regional Honorary 
Secretary and the Regional Honorary Treasurer shall retire 
each year and they shall be eligible for re-election. Co- 
opted members of the Regional Committee shall retire at 
the end of the year in which they are co-opted. The election 
of Regional Officers for the ensuing year shall be held in 
April each year. 


58. The appropriation and contribution of funds of the 
Institution towards the expenses of United Kingdom Regions 
and of Sub-Councils and Sections outside the United King- 
dom shall be at the sole discretion of the Council and the 
Institution shall not be responsible for any liability incurred 
by or on behalf of any Local Section or United Kingdom 
Region of the Institution beyond any amount previously 
appropriated or contributed for any such specific purpose 
by the Council. 


LOCAL SECTIONS 
59. Local Sections of the Institution may be formed by 
the Council in such centres as afford evidence satisfactory 
to the Council, on the recommendation of a Regional Com- 
mittee as provided for in article 56: 


(a) Of a demand for the formation of a Local Section on 
the part of Members and Associate Members resident in the 
locality, and 


(b) That a Local Section, if formed, will be so adequately 
supported and of such usefulness in the locality that the 
Regional Committee will be justified in appropriating funds 
of the Institution towards its support. 

These Sections shall consist of members of the Institu- 
tion. The Council shall have power to dissolve such Sections 
at any time. 


60. The proposal for the formation of a Local Section shall 
be by petition of the corporate members resident in the 
locality or otherwise at the discretion of the Council. Such 
petition, together with the evidence as to the probable 
support and usefulness of the proposed Section, shall be 
brought before and considered by the Council, and if they 
decide that the Section shall be formed, a first meeting of 
the members resident in the locality shall be convened by 
written notice specifying generally the nature of the business 
to be transacted. This meeting shall be under the Chair- 
manship of a member of Council, who shall be appointed 
by the Council. 


61. A Chairman of a Section (chosen from the Members 
only) and a Committee of not less than six and not more 
than eighteen corporate members shall be appointed by 
resolution of the corporate members on the register of the 
Section at the first meeting of the Section. The Chairman 
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and Committee shall manage the local affairs of the Section, 
subject to the approval of the Council and shall elect a 
Section Honorary Secretary, subject to the approval of the 
Council. The Chairman and Honorary Secretary of a 
Graduate Section formed in accordance with Article 64 shall 
also be additional members of the Local Section Committee, 
provided that if they are not corporate members they shall 
not have power to vote. The Local Section Committee 
elected in accordance with the foregoing may co-opt noi 
more than two additional members to the 
among the members of the Section. 


Committee from 


62. The Chairman and one-third of the Committee shall 
retire by rota at the end of each year, they shall be eligible 
for re-election except that the Section Chairman shall not 
hold office in that capacity for more than two consecutive 
years. Casual vacancies in the office of Chairman or in the 
Committee may be filled by the Committee. The Section 
Chairman shall be elected by vote of the corporate members 
of the Section in General Meeting. The Section Honorary 
Secretary shall retire at the end of each year and shall be 
eligible for re-election. Co-opted members shall retire at the 
end of the year in which they are co-opted. The Section 
Chairman and the Section Honorary Secretary shall, on 
election, become members of the Regional Committee, except 
that if the Section Honorary Secretary is not a corporate 
member, he shall not have power to vote on the Regional 
Committee, in which case the Section Committee may elect 
a corporate member from among their number to serve on 
the Regional Committee. In addition to the Section 
Chairman and the Section Honorary Secretary and other 
corporate member when the Section Honorary Secretary 
is not a corporate member, the Section Committee shall elect 
from amongst their number to serve on the Regional 
Committee two additional representatives for the first five 
hundred members in the Section and one additional repre- 
sentative for each five hundred members beyond the first 
five hundred. 


63. Each Local Section shall be constituted and its affairs 
shall be carried on in accordance with rules and regulations 
laid down from time to time by the Council, and the 
election of officers for the ensuing year shall be held not 
later than March each year. 


64. A Local Section Committee may, if it considers it 
desirable, propose to the Council through the Regional 
Committee, the establishment of a Graduate Section within 
the area of the Section as defined by the Council. A 
Graduate Section so established by the Council shall elect 

Committee which will operate under the general super- 
vision of the Section Committee for its area, and shall be 
subject to such rules and regulations as may be laid down 
from time to time by the Council. 


OFFICERS 


Trustees and Treasurer 

65. The Council may appoint Trustees, who shall carry 
out their duties as laid down by these Articles. The 
Treasurer of the Institution shall be appointed by the 
Council and shall be removable by the Council upon three 
months’ notice from any day, but in the case of serious 
negligence may be dismissed without notice. The Treasurer 
shall give three months’ notice in the event of his wishing 
to resign. 


66. The Treasurer shall hold and be responsible for the 
uninvested funds of the Institution; shall keep all the 
accounts necessary and proper for the purpose of the 
Institution; shall from time to time submit financial state- 
ments at the request of the Council; and shall pay all 
monies into a Bank, approved by the Council, upon receipt. 
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Secretary 


67. The Secretary of the Institution shall be appointed by . 
the Council, and they shall determine the terms and condi- 
tions of his appointment. The provisions of Sections 177 
and 179 of the Act shall apply and be observed. 

It shall be the duty of the Secretary, in person or by 
deputy, under the direction of the Council, to conduct the 
correspondence of the Institution; attend all meetings of 
the Council and Committees thereof; take minutes of the 
proceedings of such meetings; superintend the publication 
of such papers as the Council may direct; have charge of 
the Library; and conduct the collection of all subscriptions. 
He shall also engage and be responsible for all persons 
employed under him. He shall conduct the ordinary busi- 
ness of the Institution in accordance with these Articles and 
the direction of the Council. 


Auditors 


68. Duly qualified Auditors shall be elected, and their 
duuies shall be regulated in accordance with Sections 159 
to 162 of the Act, the members of the Council being treated 
as Directors mentioned in these Sections. 


Officials 


69. The Council, as seems expedient to them from time to 
time, shall determine whether all or any of the Officials of 
the Institution, other than the Auditors, be engaged for full 
or part-time employment, and to fix their rate of remunera- 
tion, if any. 


GENERAL MEETINGS 


70. A General Meeting shall be held once in each calendar 
year, which shall be called the Annual General Meeting 
and shall be specified as such in the notice convening it. 
All other General Meetings shall be called Extraordinary 
General Meetings. 


71. The Annual General Meeting shall take place at such 
place in the United Kingdom and at such time as shall be 
determined by the Institution in General Meeting or by the 
Council. The Annual General Meeting shall be held not 
later than the 31st January immediately following the end 
of the preceding financial year, nor after a greater interval 
than fifteen months after the last preceding Annual General 
Meeting. 


72. An Extraordinary General Meeting may be convened 
at any time by the Council, and shall be convened by them 
upon such requisition, or, in default, may be convened by 
such requisitionists as provided in Section 132 of the Act. 


73. The quorum for a General Meeting shall be fifteen 
members, personally present and entitled to vote. In the 
event of the quorum not being formed within half an hour 
of the time announced for the commencement of the 
Meeting, the Meeting, if convened on the requisition of 
members, shall be dissolved. In any other case, it shall 
stand adjourned to the same day in the next, week at the 
same time and place, and if at the adjourned Meeting a 
quorum is not present within half an hour from the time 
appointed for the Meeting, the members present shall be a 
quorum. 


74. Twenty-one days’ notice in writing of every General 
Meeting (exclusive both of the day on which the notice is 
given or deemed to be given and of the day fixed for the 
Meeting), specifying the place, day and hour of the Meeting, 
and the general nature of any special business to be trans- 
acted thereat, shall be given to the Auditors and to every 
person on the register of members of the Institution except 
as provided by Article 82, and (subject to Section 140 of 
the Act), no other special business shall be transacted at 
such Meeting; but the accidental omission to give such 
notice to or the non-receipt of such a notice by any person 
entitled to receive the same, shall not invalidate the pro- 
ceedings of such Meeting. No notice of the business to be 
transacted (other than such ballot list as may be requisite 


in case of elections) shall be required in the absence of 
special business. 

75. Special business shall include all business for transaction 
at an Extraordinary General Meeting, and all business for 
transaction at an Annual General Meeting, with the excep- 
tion of the consideration of the accounts and balance sheets 
and the ordinary reports of the Council and Auditors, and 
the fixing of the remuneration of the Auditors. 


76. The President, or him failing, a Vice-President, or him 
failing, the Chairman of the Council, or him failing the 
Vice-Chairman of the Council, shall preside as Chairman at 
every General Meeting of the Institution. If none of the 
Principal Officers is present within fifteen minutes from the 
time appointed for holding the Meeting and willing to act 
as Chairman, the members present shall choose someone of 
their number to act as Chairman. 


77. The Chairman may, with the consent of any Meeting 
at which a quorum is present, and shall if so directed by 
the Meeting, adjourn the Meeting from time to time and 
from place to place. 


78. No persons other than corporate members shall have 
the right to vote at any General Meeting of the Institution 
and each corporate member shall have one vote, but in the 
case of an equality of votes, the Chairman of the Meeting 
shall have a second or casting vote. All votes shall be given 
personally and proxies shall not be allowed. 


79. At any General Meeting of the Institution a resolution 
put to the vote of the Meeting shall be decided on a show 
of hands unless a poll is demanded by at least two corporate 
members present and entitled to vote before the declaration 
of the result of the show of hands. Unless a poll is so 
demanded, a declaration by the Chairman that a resolution 
has, on a show of hands of hands, been carried, or carried 
unanimously, or by a particular majority, or lost, or not 
carried by a particular majority, and an entry to that effect 
in the book of proceedings of the Institution, shall be con- 
clusive evidence of the fact, without proof of the number 
or proportion of the votes recorded in favour of, or against, 
that resolution. If a poll is duly demanded, it shall be 
taken at such time and place and in such manner as the 
Chairman directs and the result of the poll shall be deemed 
to be the resolution of the Meeting at which the poll was 
demanded. The result of the poll shall be reported in the 
official organ of the Institution. No poll may be demanded 
on the election of a Chairman of a General Meeting, or on 
a question of adjournment which shall, if necessary, be 
decided by a show of hands. 


NOTICES 


80. A notice may be served by the Council or by the 
Secretary of the Institution upon any member, either 
personally or by sending it through the post in a prepaid 
letter which may or may not also contain the official organ, 
addressed to the member at his address as registered in the 
books of the Institution. 


81. Any notice, if served by post, shall be deemed to have 
been served on the day following that on which the letter 
containing the same was put into the post; and in proving 
such service it shall be sufficient to prove that the letter 
containing the notice was properly addressed and stamped 
and put into the Post Office. 


82. No member, not having a registered address within the 
United Kingdom, shall be entitled to any notice; and all 
proceedings may be had and taken without such notice to 
the member in the same manner as if he had had due 
notice. 


83. The Journal of the Institution of Production Engin- 
eers shall be the Official Organ for the publication of 
notices including notices of general meetings and other 
information at the discretion of the Council, and shall be 
sent to each member as and when published. 
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PROPERTY AND FUNDS 


84. Any donation may be accepted by the Institution. 


85. All the monies of the Institution, in excess of such 
current balance in the hands of the Treasurer, as the 
Council shall from time to time require the Treasurer to 
keep in hand to meet the current expenses of the Institution, 
shall be invested subject to the provisions of the Memoran- 
dum of Association. 


86. The Council shall endeavour to secure for the Institu- 
tion the copyright of Papers presented to the Institution 
and shall make provision to protect the Institution against 
actions-at-law for infringement of copyright or libel which 
may arise from the presentation or publication of such 
Papers by the Institution. 


87. Each Councillor shall be accountable in respect of his 
own acts only, and shall not be accountable for any acts 
done or authorised to which he shall not have expressly 
assented. No Councillor shall incur any personal liability 
in respect of any loss or damage incurred through the act, 
matter, or thing, done, authorised, or suffered by him, being 
done in good faith for the benefit of the Institution, if 
believed by him to be within, although actually in excess 
of, his legal power; but the provisions of this Article are 
subject to the provisions of Section 205 of the Act. 


ACCOUNTS 


88. The Council shall cause proper and sufficient books of 
account to be kept in accordance with the requirements of 
Section 147 of the Act with respect to:— 


(a) The assets and liabilities of the Institution. 
(b) The sums of money received and expended by the 


Institution and the matters in respect of which such receipts 
and expenditure takes place; and 


(c) All sales and purchases of goods by the Institution. 


89. The books of account shall be kept at the Registered 
Office or (subject to Section 147 (3) of the Act), at such 
other place or places as the Council shall think fit, and 
shall always be open to the inspection of the members of 
the Council. 


90. The Institution in General Meeting may from time to 
time impose reasonable restrictions as to the time and 
manner of the inspection by the members of the accounts 
and books of the Institution, or any of them, and subject 
to such restrictions the accounts and books of the Institution 
shall be open to the inspection of members at all reasonable 
times during business hours. 


91. At each Annual General Meeting the Council shall, in 
accordance with Sections 148, 150 and 157 of the Act, 
cause to be prepared and to be laid before the Institution 
an income and expenditure account and a balance sheet 

made up to the end of the immediately preceding financial 
year. Every such balance sheet shall be accompanied by a 
report of the Council, and a report of the Auditors and a 
copy of such account, balance sheet and reports, and of all 
other documents (if any) required by the Act to be annexed 
or attached thereto or to accompany the same, shall be sent 
to all persons entitled to receive notices of General Meetings 
not less than twenty-one clear days before the date of the 
Meeting, in the manner in which notices are hereinbefore 
directed to be served. The Auditors’ report shall be read 
before the Meeting, as required by Section 162 of the Act. 


DISSOLUTION 


92. Clause 9 of the Memorandum of Association of the 
Institution relating to the Winding Up and Dissolution 
thereof shall have effect as if the provisions of that Clause 
were repeated herein. 





REPORT ON ELECTION OF MEMBERS TO 
COUNCIL 1953/54 


In accordance with Article of Association No. 33(c) 
six of the twelve elected Members of Council (five 
Members, one Associate Member) retired by rotation. 

For the six vacancies for elected Members, eight 
nominations were received. As a result of the ballot 
conducted in accordance with Article of Association 
No. 35, the following were elected :— 

Mr. H. W. Bowen. O.B.E. 
Mr. R. M. Buckle 

Mr. W. Core 

Professor T. U. Matthew 
Mr. A. L. Stuchbery. 

For the one vacancy for the elected Associate 
Member, four nominations were received. The 
Associate Member elected was :— 

Mr. R. S. Clark. 

Ballot papers were circulated to 5,035 Corporate 

Members in the United Kingdom. 
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Details of the voting issued by the Institution's 
Auditors are as follows :— 


Eligible papers included in the ballot 1,277 
Rejected : 
Incorrect number of votes recorded 20 
Papers not marked in ink ... x ae 
Spoiled papers os ; ae 
Envelopes unsealed ... sbi 8 
Insufficiently stamped—returned by 
Gre. .. " so 
Papers received after closing date... 17 
- 81 
Total number of ballot papers returned 1,358 


The full list of Council Members for the current 
year is published in the Journal. 
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REPORT OF COUNCIL 
Ist July, 1952 to 30th June, 1953 


TO BE PRESENTED BY THE CHAIRMAN OF COUNCIL AT THE ANNUAL GENERAL MEETING 
28th JANUARY, 1954. 


HE Annual General Meeting is the occasion 

when the Council of the Institution formally 
places before the members an account of the 
Institution’s activities for the year. It is therefore 
my privilege as the Chairman of Council to present 
to you a Report of the Institution for the year from 
July, 1952, to June, 1953. 

It has been a year of considerable activity through- 
out the Institution and some changes of far-reaching 
importance have been introduced into our Institution 
life. Not the least of these has been the introduction 
of the new format of our Journal, to which I will 
refer later in this Report. The new Journal was one 
of the changes recommended to your Council by the 
Special Committee on Organisation, of which I had 
the honour to be the Chairman, and to which I 
referred in my Report last year. 


Articles of Association 


A full and careful consideration of the recom- 
mendations contained in the Report of the Special 
Committee has engaged the attention of your Council 
throughout the year under review. The result of 
your Council’s deliberations is included in the agenda 
of business to be transacted today, namely, the motion 
in the name of the Vice-Chairman of Council, 
Mr. G. R. Pryor, that the Institution should adopt 
new Articles of Association. Your Council have 
decided that it would be in the interests of the 
Institution to adopt the majority of the proposals of 
the Special Committee and in arriving at this 
decision, your Council was in close consultation with 
all the local Section Committees. In order to give 
full effect to the changes, it was evident that the 
Articles of Association would have to be altered and 
it was thought appropriate, at the same time, to make 
various other minor amendments in the Articles of 
Association. 

The difficult and complicated task of drafting the 
new Articles of Association was entrusted to Mr. 
Pryor, the Vice-Chairman of Council. After a pre- 
liminary study, Mr. Pryor recommended to the 
Finance and General Purposes Committee that it 
would be preferable to devise entirely new Articles 
for approval by the members at the Annual General 
Meeting, rather than to submit a long list of detailed 
amendments, some of which would be very minor in 
character and others of major importance. 


With the collaboration of the Finance and General 
Purposes Committee and with the assistance of Head- 
quarters staff and the Institution’s legal advisers, Mr. 
Pryor has succeeded in producing a new set of 
Articles of Association which have been approved by 
your Council and which will be submitted to you for 
adoption later in the Meeting. The proposed new 
Articles are printed in full on pages 56 to 62 of the 
January, 1954 Journal. 


Qualifications for Membership 

The major changes fall into separate groups. The 
first concerns the qualifications for membership of the 
Institution. As you are aware, for some years past 
our standards of entry into the Institution have been 
progressively raised and the qualifications for mem- 
bership as set out in the new Articles of Association, 
numbers 13 to 19, reflect this development of our 
standards. The most important change is the 
removal of the arbitrary age limit of 35 for the 
Associate Membership examination. Under the 
present rules, candidates for admission to Associate 
Membership who are under 35 must satisfy the 
Institution’s examination requirements; but the 
Institution is not empowered to ask for any examina- 
tion tests of candidates over 35. The most your 
Council can do is to call upon such candidates to 
submit a thesis. Under the new proposal, your 
Council will have the power to ask all candidates, 
whatever their age, to satisfy the Institution’s 
examination requirements. 

Another change is to raise to 40 the minimum age 
for direct election to full Member, as under the 
present rules, a rather absurd anomaly exists. The 
minimum age now for direct election to full Member 
is 33. Thus between the ages 33 to 35 it would 
appear to be easier to become a full Member than to 
become an Associate Member. It may well be that 
the raising of our standards of admission may cause 
a slight check in the rate of intake of new members, 
but I am sure that everyone will agree that these 
provisions are very wise in the long term interests 
of the Institution. 


The “ Regional Plan ” 


The second major group of changes in the Articles 
of Association, and one which has probably caused 
the most discussion, involves the change in the 
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Institution's constitution. It has always been the 
policy of the Institution to establish Local Sections 
wherever there was a sufficient number of members 
to justify this course. At the moment there are 29 
full Sections and 8 Sub-Sections in the United 
Kingdom and 8 Sections outside the United King- 
dom. It is now proposed that the Sections and 
Sub-Sections in the United Kingdom should be 
grouped into 12 Regions. The boundaries of these 
Regions are not defined in the Articles, so as to 
permit of flexibility without the constant need to 
change the Articles. 


The “ Regional Plan”, as it has been called, offers 
a number of important advantages to the Institution. 
The first of these will be a control on the effective 
size of your Council. Under the present constitution, 
the setting up of new Sections automatically increases 
the size of the Council. Similarly, the growth of 
existing Sections beyond a certain number of members 
again increases the size of Council and your Council 
has grown steadily over the years. For example, in 
1930, the total number of members of Council was 
33; in 1940 the number had risen to 48; today it is 83 
and the growth is continuing. A large and ever- 
growing Council is unwieldy and is not conducive to 
good government. 


It is now proposed that Council representation 
should be on a Regional basis and not on a Sectional 
basis, and the immediate effect will be to reduce the 
size of your Council to about 48. Another advantage 
which is offered is that responsibility for the ex- 
pansion of the Institution will be very largely in the 
hands of Regional Committees. It will be the 
responsibility of the Regional Committee to keep a 
watchful eye on the growth of membership within the 
Region and to ensure that interest is fostered in 
appropriate places. At the moment, by far the 
greatest number of Institution meetings are arranged 
by Local Sections, almost the only other meetings 
being those few which are arranged centrally. such 
as our three named Papers: the Sir Alfred Herbert 
Paper. the Viscount Nuffield Paper and_ the 
George Bray Memorial Lecture: our National 
Conference. which is held every two years: and 
occasional ad hoc meetings. It is not practicable for 
the Institution to promote too many meetings of a 
national character because of the problems of time 
and travel which they involve. With the Regional 
System, it will be possible for regional meetings of 
considerable importance to be held and it will be 
possible for members to attend these meetings with 
the minimum loss of time and inconvenience of travel. 
There have been a sufficient number of ad hoc 
meetings of this kind in the past to demonstrate their 
value. In the Midlands, for example, during the past 
few years a number of such meetings has been held 
and have attracted large audiences of members from 
the Midlands region. A more recent example was the 
Conference on the Problems of Aircraft Production. 
which the Southern Section organised at Southamp- 
ton University in December, 1952. Although this 
Conference was organised by the Southern Section 
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Committee, it attracted members from all the 
neighbouring sections and even from so far afield as 
Northern Ireland. 


Local Finance 


You will have observed also from a study of the 
new Articles, that it is proposed to put a limited 
amount of direct financial control into the hands of 
Regional Committees. In the past, it has not been 
found possible to place financial control in the hands 
of Local Sections for a variety of reasons, the principal 
one being the disparity in the size of Local Sections. 
It has been found from experience that it costs 
almost as much to run a Section of 50 members as 
it does for one of 250 members, so that any system of 
capitation allowance was highly unsatisfactory. With 
the much higher aggregation of members in the 
Region it will be quite practicable to make direct 
grants to Regions based on the number of members, 
and it will be the responsibility of the Regional 
Committee to see that each Section within the Region 
has an adequate share of funds in accordance with 
its needs. 

One point upon which doubts have been expressed 
is that Local Sections will no longer have a direct 
representative on the Council; they will have to 
convey their views to Council through their Regional 
representative. On the other hand, however, the 
direct liaison between Local Sections and the Head- 
quarters of the Institution will be maintained as 
hitherto. Furthermore. Local Sections will continue 
to deal with applications for membership on the same 
basis as before. 


Standing Committees 

Your Standing Committees, who are responsible 
for the administration of the Institution under the 
direction of Council, have had a busy year. I will 
deal with each in turn and I will begin with the 
Finance and General Purposes Committee, which is 
the principal policy-making Committee : 


Finance and General Purposes 

The Committee has naturally been much engaged 
with the work of reshaping the Articles of Association, 
to which I have referred above. Each of the other 
Standing Committees is represented on the Finance 
and General Purposes Committee, so that it can be 
said that this Committee represents all sections of 
the Institution’s many activities. Their most 
important task, of course, is the control of the 
Institution’s finances. All members have had an 
opportunity of studying the Balance Sheet and State- 
ment of Income and Expenditure published in the 
January, 1954 Journal. In accordance with the 
requirements of the Companies Act, the accounts of 
our Sub-Councils in Australia and South Africa and 
our Sections in Bombay, Calcutta and New Zealand, 
have been amalgamated with the U.K. accounts. 
Except for Local Section expenses, our expenditure 
during the year was very much what we had planned 
it to be. For the past two or three years, we have 








budgeted for. and have achieved, surpluses of income 
over expenditure of the order of £2,000, but on 
referring to the Appropriation Account you will see 
that this year our surplus is reduced to £1,135, 
although we budgeted again for a surplus of 
approximately £2,000. The principal reason for this 
fall in our surplus of income over expenditure is the 
very much increased activity of our Local Sections in 
the United Kingdom. During the year, Head Office 
services on behalf of Local Sections, in the form of 
printing, duplicating and circulation of lecture tickets 
and similar items, was double the amount spent 1n 
the previous year, and accounts very largely for our 
failure to achieve our budgeted surplus. It is the 
view of your Finance and General Purposes 
Committee that some of this expenditure may be 
extravagant. Proposals have been submitted to Local 
Sections which through better planning, will show an 
economy in Section expenses without in any way 
restricting their activities. Another unexpected item 
of expenditure was the payment of local rates, an item 
which appears for the first time in our accounts. The 
rating authorities have decided that the Institution 
is no longer entitled to enjoy the privilege of exemp- 
tion from rates under the Scientific Societies Act. 

It is the opinion of the Finance and General 
Purposes Committee that it is highly desirable that 
the Institution should achieve annual surpluses of the 
order of £2,000 a year to maintain an adequate 
financial position. 


Dealing with our income, you will observe an 
item which appears for the first time, namely. 
recovery of income tax on covenanted subscriptions 
amounting to £464. Although this amount is. 
strictly speaking, income, your Council have decided 
that it should be transferred to a special account and 
be used for financing special activities and not be 
used for normal routine expenditure. You will see 
that the transfer has been made in the Appropriation 
Account. 

The income for the Journal shows a substantial 
increase as a result of the introduction of the new 
form of the Journal. The year under review includes 
six months of the old Journal and six months of the 
new. The expenditure, of course, is correspondingly 
increased because of the larger size and you will 
notice that there was a net loss on the Journal 
Account of about £200. The budgeted loss was 
£350, so the Editorial Committee are to be con- 
gratulated upon so successful launching the new 
Journal and keeping within the budget. It is our 
intention that the Journal should pay its way and in 
the current year, without anticipating figures, I can 
say that there is every promise that this position 
will be achieved. 

Turning to the Balance Sheet. you may feel—as 
your Council does—that our current assets are not 
really adequate when set against the current liabilities. 
and your Council is most anxious that this position 
should be improved. The overseas Sections, as usual. 
have contributed to our central funds, but it must 
be remembered that some of our current assets. in 


fact between £2,000—£3,000. are outside the United 


Kingdom and are not therefore immediately available 
for current use in the United Kingdom. 

The same remarks apply to our cash position at the 
end of the year and I set out below an analysis of our 
various banking accounts to make the position clear. 
It will be seen again that a considerable proportion 
of our cash balances are outside the United Kingdom. 


Bank Balances and Deposits at 30th June, 1953 
In Hand 


Overdrawn 


U.K. Main Account ... ed £3,610 
U.K. Main Account—Deposit 
on new Headquarters . £3,500 


Section Account (Head Office) £168 


oe ; (Cash in Hand) 81 
Petty Cash Account (Head 

Office) mS =Ae ies 46 

Other U.K. Accounis os 188 


Sub-total A £483 


Overseas Accounts 


Australia a m a 1,369 
South Africa ... _ ~ 727 
India: 
Bombay mn a ee 75 
Calcutta ae, ae ae 628 
New Zealand ... nas ee. 308 


Sub-total B £3,107 


Total in hand A + B £3,590 Total 


Overdrawn £7,110 


Less 
inhand ... 3,590 


Bank overdraft as per Balance Sheet £3,520 


It should be remembered of course that the over- 
draft on the Main Account is a very temporary affair 
and is held for only a matter of weeks. During the 
month of June which is at the very end of the 
financial year, the Institution’s cash position generally 
weakens but of course on the Ist July with the new 
subscriptions there is a flood of cash into the Institu- 
tion’s main banking account which immediately 
restores the position. 

The importance of exercising the greatest care in 
the utilisation of our financial resources is underlined 
by the necessity to acquire new Headquarters for the 
Institution. Full details about the new Headquarters 
have been published elsewhere and suffice it to say for 
the moment that the response to the Building Fund 
Appeal issued by Sir Cecil Weir has been encouraging 
and will be of the greatest assistance to the Institution 
in meeting its obligations. 

Editorial and Papers Committees 

The formation of the Editorial Committee and the 
Papers Committee to take the place of the previous 
Technical and Publications Committee was one of the 
proposals of the Special Committee on Organisation 
which has been implemented this year, and these two 
Committees took up office on the Ist July, 1952. 
Their work has already borne fruit. Publication of 
the Journal in its new form began in January, 1953. 
and has proved to be a highly successful development. 
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The new Journal has brought many congratulatory 
messages to the Editorial Committee and has con- 
siderably enhanced the prestige and professional 
standing of the Institution. At the same time, some 
helpful criticisms have also been received, of which 
the Editorial Committee have taken note. 

Mr. M. Seaman was Chairman of the Editorial 
Committee throughout the year and he has been 
re-elected for a further year of office. The main 
concern of tha Papers Committee has been the 
establishment of the ‘“* Named” Papers, and also to 
build up the pool of papers for the Editorial Com- 
mittee. As it happened, neither of the Named Papers 
was presented during the year. It had been hoped, as 
I forecast last year, that General Appleyard, a Past- 
President of the Institution, would inaugurate the 
Viscount Nuffield Paper, but a prolonged spell of 
overseas travel made it impossible for him to do this 
and the projected meeting was cancelled. Plans were 
made, however, for the presentation of these Papers 
during the following year, and three named Papers 
have been presented since the close of the year under 
review. Although a review of these meetings should 
probably be included in the Report at next year’s 
Annual General Meeting, I will just refer briefly to 
them : 

The Sir Alfred Herbert Paper was presented by 
Sir John Cockcroft, Head of the Atomic Research 
Establishment at Harwell, at the Sheldonian 
Theatre, Oxford, in July, 1953. Sir John Cockcroft 
took as his subject “ Industrial Application of Radio- 
Active Materials” and the meeting was attended 
by about 700 members and visitors. The George 
Bray Memorial Lecture was inaugurated at Leeds 
University on November 9th. Sir Harry Pilkington, 
Chairman of Pilkington Bros. Ltd., and President 
of the Federation of British Industries, presented the 
Lecture, his subject being “The Manufacture of 
Plate Glass”. The Viscount Nuffield Paper was 
inaugurated on December 16th at the Royal 
Institution in London when the lecture was presented 
by The Rt. Hon Lord Sempill, A.F.C. a Past- 
President of the Institution, who spoke on “ Produc- 
tivity—Are We On The Right Road? ” 

In establishing these lectures, the Papers Committee 
have brought to fruition a project which was initiated 
some years ago by the old Technical and Publications 
Committee. In addition to this important work in 
connection with the Named Papers, the Papers 
Committee also had an enormous amount of routine 
work during the year in the reading and assessing 
of the many papers that are presented at Section 
Meetings. They have kept the Editorial Committee 
well supplied with material for the Journal. Mr. 
W. J. T. Dimmock was Chairman during the year 
and he has been re-elected for a further year of 
office. 
Research 


The Research Committee continued its policy of 
determining what particular branches of industrial 
activity should be the subject of investigation and 
then appointing sub-committees to carry out the 
research. In collaboration with the Joint Committee 
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on the Measurement of Productivity, on which the 
Institution is joined by the Institute of Cost and 
Works Accountants, two new sub-committees were 
set up. One sub-committee has been asked to in- 
vestigate and report on Production Control, under the 
Chairmanship of Mr. F. G. S. English; the other 
sub-committee has been asked to undertake an 
investigation of Works Statistics under the Chairman- 
ship of Mr. Sutton, a member of the Institute of 
Costs and Works Accountants. It is hoped that 
reports of their findings will be published during the 
coming year. 

The Materials Handling Sub-Committee, under 
the Chairmanship of Mr. T. W. Elkington, completed 
their investigations and produced a report which the 
Institution published under the title of “ A Review 
of Materials Handling in British Industry”. The 
review is in the nature of a general survey, but 
later when more resources are available, it is hoped 
to extend the survey so as to be able to issue detailed 
reports of investigations in particular industries. The 
Materials Handling Sub-Committee collaborated with 
the British Productivity Council in the production in 
January, 1953, of a booklet on Materials Handling 
Case Studies, published under the title: “As the 
Spirit Moves”. The Research Committee have also 
formed a new Sub-Committee to investigate Materials 
Utilisation in Industry in the United Kingdom. Mr. 
R. M. Evans has been elected Chairman of this 
Sub-Committee. 

The Institution was invited to nominate a 
representative to serve on the Committee dealing 
with the British contribution to the 10th Inter- 
national Management Congress to be held in Brazil 
in 1954. Mr. John Loxham has accepted the 
Research Committee’s invitation to be the Institu- 
tion’s representative. 

Sir Lionel Kearns was Chairman of the Research 
Committee during the year. He has now been 
succeeded by Mr. B. H. Dyson; Mr. F. G. S. English 
has been elected Deputy Chairman. 


Hazleton Memorial Library 

The Hazleton Memorial Library, under the 
direction of the Library Committee, has continued 
to grow steadily during the year. The new shelving 
which was erected in the first part of 1952 is already 
full to capacity, in spite of the Library Committee’s 
determination to keep the collection “ pruned ” and 
to discard obsolete or superseded material. There has 
been a steady increase in the use of the Library by 
members and also in the number of enquiries received 
from other libraries and associations. One very 
serious handicap in the promotion of the use of the 
Library by members, is the lack of a_ published 
catalogue of the collection, so that it is difficult to 
convey to members an appreciation of the resources 
at their disposal. The production of a catalogue 
is very expensive, but it is so important a part of the 
library service that it has been decided to publish 
the catalogue during the coming year and work is 
now proceeding with that object in mind. During 
last winter the experiment was tried of opening the 
Library every Saturday morning, but the number of 


members who made use of this facility was so small 
that the Library Committee did not feel justified in 
continuing this service. 

With the changeover from the Technical and 
Publications Committee to the Papers Committee and 
the Editorial Committee, the Library Committee 
assumed responsibility for the abstraction and re- 
viewing of new books. The Library Committee have 
had considerable assistance in this task from members 
of local sections and they are most grateful for the 
help which they have received. Several cases have 
arisen when books have been reviewed adversely and 
the Library Committee have urged on the Editorial 
Committee the importance of publishing such reviews 
in the interests of members. 

The Library Committee is responsible for 
establishing Library policy and the general mainten- 
ance of the library. A Sub-Committee, known as 
the Books Selection Committee, has been set up with 
specific responsibility for the selection of books, 
journals, catalogues and other material to be included 
in the library. Lord Sempill was Chairman of the 
main Committee during the year and has been 
re-elected for a further year of office. Mr. J. C. Z. 
Martin has been elected Vice-Chairman of the main 
Committee and Chairman of the Books Selection 
Sub-Committee. 


Standardisation 


The Standards Committee have continued their 
work in close collaboration with the British Standards 
Institution. The British Standards Institution have 
expressed their appreciation of the valuable services 
rendered by members of our Institution. A great 
number of draft British Standards Specifications have 
been received during the course of the year and the 
comments and recommendations of the Standards 
Committee have been passed to the British Standards 
Institution. Our Institution is at present represented 
by 146 members serving on 113 British Standards 
Institution technical committees. The Standing Com- 
mittee have prepared a list of British Standards 
which have general application. copies of which have 
been circulated to technical colleges so that they can 
be brought prominently to the notice of students. 
Mr. S. G. Nash has been appointed as the 
Institution’s representative on the Joint Committee 
on Materials and their Testing. Mr. C. M. Holloway 
was Chairman of the Committee during the year and 
he has been re-elected for a further year. Mr. K. J. 
Hume has been elected Vice-Chairman. 


Awards 


On the recommendation of the Awards Sub- 
Committee. the following awards were made during 
the year :— 

Institution Medal for the Best Paper presented by 
a Non-Member. 

To Dr. J. D. Jevons. B.Sc.. F.R.1.C., for his Paper 
‘ How the Production Engineer can be helped by the 
Metallurgist ”. 

Institution Medal for the Best Paper presented by 
a Member. j 
To Mr. A. Cameron, A.M.1.Prod.E., for his Paper 


* Increased Productivity by Workshop Practice ” 
Hutchinson Memoria! Award for the Best Paper 
presented by a Graduate 

To Mr. J. E. Poulter, for his Paper “ Industrial 

Application of Porous Ceramics ”’. 
Institution Prize for Best Performance mn 
the Higher National Certificate in Production 
Engineering 

To Mr. W. E. Simpson, Grad.I.Prod.E. 

Lord Austin Prize 

Awarded to Mr. V. C. Jones, Graduate, for his 
essay on “ The Pressure Die Casting Process (with 
special reference to Light Alloy Casting)”. 

Schofield Travel Scholarships 

No award was made. 

The Awards Sub-Committee were unable to 
recommend the award of any Schofield Travel 
Scholarship during the year. The number of entries 
was much smaller than hitherto and the standard 
of entrant was not high enough to justify the award 
of any scholarship. The Awards Sub-Committee were 
disappointed at the low number of entrants for this 
very valuable award. Energetic steps have been taken 
to bring it to the notice of Graduate members, with 
the result that it is gratifying to report a greatly 
increased number of entries for the coming year. 
Mr. B. H. Dyson was Chairman of the Awards Sub- 
Committee during the year and has been re-elected 
for a further year of office. 


Membership 

The Membership Committee had a busy year 
dealing with a large number of applications for 
membership. It is gratifying to notice that the 
Institution’s membership is steadily growing, although 
the rate of growth has fallen, due no doubt to the 
introduction of the Associate Membership examina- 
tion. The membership on the 30th June, 1953, was 
as follows :— 


1953 1952 
Honorary Members _... oa 8 8 
Members ae Bek =: 1.484 1,475 
Associate Members a, mee 4.551 4.274 
Intermediate Associate Members 76 288 
(this grade ceased to exist on 
Ist July, 1953) 
Associate ae as ape 157 158 
Graduates or ab oe 2,006 1,978 
Students as! ~ ey 963 804 
Affiliated Firms Bs dis 198 201 
Total Membership 30th June. 1953 9,443 9.186 

Net increase 257 





The Membership Committee, in collaboration with 
the Education Commitee. gave considerable attention 
to the qualifications for membership of the Institu- 
tion and their recommendations have been included 
in the new Articles of Association to which I have 
already referred. 

The Chairman of the Membership Committee was 
able to meet a number of Section Committees during 
the year to discuss matters of membership policy 
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with them, and these meetings have been most 
helpful in promoting closer working between Section 
Committees and the Membership Committee. 

Mr. R. L. Paice was Chairman during the year. 
He has been succeeded by Mr. S. A. J. Parsons. 
Education 


In previous years, one of the tasks of the Educa- 
tion Committee was the assessment of applications 
for junior membership. One of the recommendations 
of the Special Committee on Organisation was that 
all applications for membership should be dealt with 
by the Membership Committee. and so the Education 
Committee have been relieved of this task during the 
year. Their attention is now entirely devoted to the 
development of education policy and the direction. 
through the Joint Examination Board, of the Insti- 
tution’s examination and the operation otf the 
exemptions list. 

The Summer School this year was held at Ashorne 
Hill, near Leamington Spa, which proved to be an 
ideal venue for this particular activity. It is con- 
veniently situated for travel and, in addition to 
excellent lecture room facilities and rooms for dis- 
cussion, there are ample amenities for those attending 
the School. Approximately 100 members and visitors 
attended the Summer School, the theme of which 
was “ The Processes of Production”. The Summer 
School is now well established and has become a 
permanent part of the Institution’s programme. 

The Committee were very sorry to lose, during the 
year, the services of Mr. T. B. Worth, the Education 
Officer. and Mr. G. E. Knight, Assistant Secretary 
(Education and Membership). Mr. Worth returned 
to the teaching profession and Mr. Knight was 
successful in gaining an important post in industry. 
The Education Committee wishes to record their 
appreciation of the splendid services which these two 
officers rendered to the Institution and in particular. 
to the Education Committee and the Membership 
Committee, and to wish them every possible success 
in the future. 

** Broadening the Base ’ 

A special sub-committee was set up during the 
vear to examine the proposal to * Broaden the Base ” 
of the Institution, with special reference to member- 
ship and education policy involved. This sub-com- 
mittee, under the Chairmanship of Mr. B. G. L. 
Jackman, submitted a comprehensive report which 
was studied jointly by the Education and Member- 
ship Committees and has now been referred to 
Section Committees for study. 

The Education Committee recommended to the 
City and Guilds of London Institute that a section 
on Inspection should be added to the Machine Shop 
Engineering examination of the C. & G.L.I. and this 
recommendation was adopted. 

During the year education discussion groups were 
established in London and Birmingham. The object 
of these groups is to provide facilities for members 
specifically interested in education, to meet and hold 
discussions. Mr. J. France was Chairman of the 
Education Committee last year. Principal C. L. Old 
has been elected to succeed him. 
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Local Section Activities 

Local Sections have gone from strength to strength, 
both in the way of membership and local activities. 
During the year, 330 Lecture Meetings have been 
held in the United Kingdom and 50 have been held 
in the Sections overseas. Many Sections have held 
successful Dinners and Dances and other social func- 
tions, and also many interesting works visits and 
similar activities have taken place. 

The Oxford Sub-Section was raised to full Section 
status less than a vear after its inauguration, and the 
Gloucester Sub-Section is now firmly established. 
A Sub-Section of the Leicester Section has been 
established in Peterborough. and a Sub-Section of 
the Birmingham Section has been established in 
Worcester. During the year covered by this report 
arrangements were well advanced to form a Sub- 
Section of the Sheffield Section in Doncaster. 

Two very successful Regional Meetings have been 
held. the first in the East and West Ridings and the 
second in the Midland Region. 

In November a Productivity Exhibition arranged 
by the North Eastern Section was held in Newcastle- 
upon-Tyne. A Conference on “ Problems of Aircraft 
Production ” was held in Southampton, and this was 
organised by the Southern Section Committee. 

As usual the Section Hon. Secretaries Conference 
was held in Birmingham in May. This Conference 
is a great help in maintaining the very good relations 
which exist between Section Hon. Secretaries and 
Head Office permanent staff, and also helps to iron 
out the various administrative problems which arise 
over the year. 

The activities of the Graduate Sections have been 
well to the fore. The Annual Graduate Representa- 
tives Conference was held this year in Halifax, and 
was very well attended. The second Graduates and 
Students one-day National Convention was held in 
Birmingham, and this proved to be very successful. 
Both the Halifax Graduate Section and the London 
Graduate Section have held very successful Week- 
end Schools. 

During the year under review two of the Institu- 
tion’s Principal Officers have had the opportunity of 
visiting Commonwealth Sections. In September. 
during a visit to Canada, I took the opportunity of 
meeting as many of the members there as possible. 
and also gave an address to a Section meeting. 
Mr. Puckey visited Australia in March and gave 
separate addresses to the Adelaide, Melbourne and 
Sydney Sections. 

IMembers from Great Britain have visited various 
parts of the Commonwealth and Empire. and at the 
same time a number of members from Overseas have 
visited us during the year. 

The Institution provided a stand at the Inter- 
national Machine Tool Exhibition which was held at 
Olympia in September. In addition to the facilities 
provided for members, the stand also helped in some 
small way to publicise the Institution’s work. 


National Conference 
A National Conference was held in Harrogate in 
the summer and although the attendance was smaller 
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than at previous Conferences, it proved in every way 
to be one of the best Conferences which have yet 
been organised by the Institution. The addresses 
given at the Plenary Sessions were very good, and 
the discussion groups were of a very high order. 
Council Meetings 


Your Council has met four times during the year. 
A change in the order of business has been intro- 
duced so that, under the new arrangement, all 
routine business is dealt with in the morning session 
and the afternoon session is devoted to a discussion 
of some particular point of Institution policy. During 
the year under review most of the policy discussions 
have been devoted to the proposals of the Special 
Committee on Organisation and to the new Articles 
of Association, upon which I have already com- 
mented. 

One special meeting of the Council was held 
during the year which was attended by Sir Ewart 
Smith and Sir Thomas Hutton, representing the 
British Productivity Council. These two gentlemen 
outlined the proposed programme of the British 
Productivity Council, which was fully discussed by 
the Institution’s Council, who gave an assurance to 
the British Productivity Council of the Institution’s 
willing support and co-operation in their endeavours. 
Services of Members 


I should like once more to record the Council’s 
appreciation of the enormous services rendered to 
the Institution during the course of the year by many 
members. It is of the very essence of professional life 
that individual members should contribute to the 
profession’s growth and development. The steady 
growth and expansion of our Institution is an 
adequate tribute to the way in which our members 
accept their responsibiliites. 

Headquarters Staff 

During the year, a number of changes have taken 
place among the Senior Staff of the Institution. We 
have already referred to the fact that Mr. G. E. 
Knight left the Institution in order to take an im- 
portant post in industry, and that Mr. T. B. Worth 
decided to resign his appointment to return to 
teaching. In addition, the Institution lost the services 
of Mr. N. R. Tribble. who accepted a more important 
appointment in industry in order to widen his ex- 
perience, and at the end of the year. Miss D. Keith. 
Mr. Woodford’s Secretary, left us to get married. 
The Institution is indebted to them for their untiring 
efforts during their years of service. and I am sure 
they will take with them the good wishes of all 
members for their future careers. 

Nevertheless, the loss of these important people 
during a year of great activity has thrown an un- 
usually heavy strain on the Headquarters Staff, and 
the Council are particularly grateful to Mr. Woodford 
and the remainder of the staff for their energetic 
efforts and for the manner in which they covered the 
vacant posts so that the work of the Institution could 
proceed at the very high standard which has been 
reached. 

Quite recently new appointments have been made, 


to which some reference will be made in another 
place. We are hoping that some re-arrangement of 
the Terms of Reference of the Senior Staff concerned 
will provide a fresh invigoration for the work which 
lies ahead. 

We welcome Mr. H. W. Badger and Mr. N. J. Day 
to our Organisation, and wish to assure them that we 
shall do all in our power to assist them in- their 
endeavours. 

Honours 

It is recorded with very great pleasure that the 
following members have been honoured by _ the 
Sovereign during the year :— 

W. J. Mason, C.B.E. 

LL. A. Jouning, M.B.E. 

H. Moliver, M.B.E. 
Obituary 

It is with regret that the deaths of 38 members 
during the year must be recorded. Their names have 
been published in the Journal. 

The President 

During my first year as Chairman of Council I 
had the great privilege of serving under the Presi- 
dency of Sir Cecil Weir. Sir Cecil Weir has had a 
profound influence upon the direction of Institution 
affairs. His great experience of public life and his 
exceptional administrative ability have been of great 
benefit to the Institution. Almost within a few weeks 
of taking office, he was invited by the Foreign Secre- 
tary to go to Luxembourg as Head of the U.K. 
Delegation to the European Coal and Steel Com- 
munity. This meant that Sir Cecil had to take up 
residence in Luxembourg, and your Council records 
with special appreciation the way in which Sir Cecil 
continued to discharge all his duties as President of 
the Institution, although this meant a great amount 
of personal inconvenience and extensive travelling. 
Sir Cecil Weir found it necessary at the end of one 
year of office to resign from the Presidency and did 
not offer himself for re-election for a second year 
of office. which has been the practice in the Institu- 
tion for very many years. Your Council had no 
alternative but to accept Sir Cecil’s resignation with 
the most profound regret, but at the same time, with 
a deep sense of obligation. 

The Institution has indeed been fortunate in 
having as its Presidents not only men of great dis- 
tinction but men who were willing to work hard for 
the Institution and further its progress. Sir Cecil 
Weir has brought added distinction and dignity to 
the office of President of the Institution. 

Mr. Walter Puckey was elected President to 
succeed Sir Cecil Weir. Mr. Puckey’s work for the 
Institution is so well known that it is not necessary 
for me to detail it here. In electing Mr. Puckey as 
President, your Council feel that they are doing 
honour to one who has given so freely of his services 
to the Institution for many years. I can do no better 
in closing this Report than to say that your Council 
is looking forward to a period of further expansion 
of the Institution and an extension of its influence in 
public affairs, under the vigorous and informed 
leadership of Mr. Puckey. 
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THE 


BALANCE SHEET as 


INSTITUTION OF PRODUCTION ENGINEERS 


30th JUNE, 1953 








1952 £ £ 1952 £ £ 
Accumulated Funds and Surplus Fixed Assets 7 
25,027 The Viscount Nuffield Gift 25,027 _- Freehold Premises: deposit paid 3,500 
100 The Lord Austin Prize Fund ... 500 3,481 Leasehold Premises at Cost 
100 The Hutchinson Memorial Fund 100 (Depreciation is provided by a 
500 The George Bray Memorial Fund 500 Sinking Fund) noe 3,481 
2,000 New Building Fund 1 yee Furniture, Fittings and Plant at 
27,727 28,232 the net amount standing in 
1,780 Leasehold Premises Sinking Fund 1,908 the Institution’s books at 30th ; 
1,100 Dilapidations Reserve Fund 1,200 June, 1948 1,531 
2,880 3,108 Addition; : a 4,293 
— Special Reserve ... aa ney 464 a 
Life Subscriptions: Jess amount 5,824 
transferred to Income and 4,112 Less Depreciation to date 1,836 
864 Expenditure Account a 921 — 3,988 
9,399 Income and Expenditure Account 10,070 Fund Investments at cost: as 
— —— 27,727 scheduled is el 28,232 
40,870 42.795 (Market value £24,099) 
5 Hazleton Memorial Library Sinking Fund Policies: as 
51 Melbourne Prize Account nee 52 2,880 scheduled (Premiums paid) ... 3,108 
387 Schofield Scholarship 305 = 
Current Liabilities 38,200 42,309 
3,076 Sundry Creditors wie <<. one Current Assets : 
331 Subscriptions received in advance 347 Sundry Debtors, Deposits and ” 
Bank Overdraft: less Sections 5,884 Stocks ... ves tee : 7,856 
2,325 and Cash Balances 3,520 General Investments at cost: as 
5,732 anata 9.850 1,134 scheduled uS as 1,135 
(Market value £890) 
United Building Society—Deposit 
1,650 (South Africa) ga «. 1258 
Cash at Bank- 
177 Melbourne Prize Account ... 52 
-- 8,845 10,693 
£47,045 £53,002 £47,045 £53,002 
—_— a —— 














WALTER PUCKEY, President. 
H. BURKE, 


Chairman of Council and Finance Committee. 


W. F. S. WOODFORD, Secretary. 


Report of the Auditors to the Members of The Institution of Production Engineers. 

We have obtained all the information and explanations which to the best of our knowledge and belief were necessary 
for the purposes of our audit. In our opinion proper books of account have been kept by the Institution so far as appears 
from our examination of those books. Audited Balance Sheets and Accounts have been received from each of the Overseas 
Sub-Councils and these have been incorporated in the above Balance Sheet and annexed Income and Expenditure Account. 
We have examined the above Balance Sheet and annexed Income and Expenditure Account which are in agreement with 
the books of account audited by us and the audited Sub-Councils Accounts supplied to us. No provision has been made for 
reductions in value of invested funds. In our opinion and to the best of our information and according to the explanations 
given us the said Accounts give the information required by the Companies Act, 1948, in the manner so required and the 
Balance Sheet give a true and fair view of the state of the Institution’s affairs as at 30th June, 1953, and the Income and 
Expenditure Account gives a true and fair view of the excess of income over expenditure for the year ended on that date. 


20, Bloomsbury Square, 
London, W.C.1 GIBSON, APPLEBY AND CO., 
Auditors, 


3rd December, 1953 Chartered Accountants. 
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€ — 1,647 
3,500 


3,481 


2,353 

208 
8,358 
15,304 
3,988 1,893 
20.28 2058 
4,857 
3,108 10,639 
1,750 
700 
400 


42,309 


13,489 
138 


45 
112 
145 

44 


10,693 7 


476 


£53,002 





1,203 


2,030 
£47,372 











INCOME and EXPENDITURE ACCOUNT for the year ended 30th JUNE, 


To Establishment Charges 
Rent and Rates : 
Light, Heat and Cleaning 
Repairs and Renewals 


, Administration Expenses 
Postage and Telephone ... 
Printing and Stationery ... 
Professional — and 

Insurance ete 
Audit Fee ‘ 
Travel, Entertaining 

Meetings (other 

Sections) ; 
Miscellaneous 


and 
than 


, Salaries 
Section Expenses 
United Kingdom ... 
Overseas (Audit Fees e111) 
Central Services ... 


, Journal 
Printing , 
Postage and Envelopes as 
Institution Papers 
Reporting ... 


,, Hazleton Memorial Library 

, Donations and Grants 

,, Miscellaneous 
Annual Dinner, 1951 
Exhibition Expenses 
Presidential Regalia 
Summer School 


Provisions 
Depreciation — 
and Fittings 
Dilapidations Reserve... 
Leasehold Sinking Fund ... 
Schofield Scholarships 


Furniture 


Balance—Excess of Income 
over Expenditure carried 
down 68 ans 


To Transfer to Special Reserve 
(Tax recovered on subscrip- 
tions) 

» Balance carried forward 


£ 
699 


1,118 
453 


1,394 
3,959 


262 
200 


542 
100 
127 


£ 


2,270 


8,409 
16,022 


6,420 


19,219 
327 
245 


326 


769 


1,135 
£55,142 








27, 


1 


1952 


987 
281 


496 
3, 


747 
885 


- 34,396 


1,023 
11,768 
185 


£47,372 








APPROPRIATION ACCOUNT 











1952 
7,369 


2,030 


£9,399 








By 


” 


1953. 
3 
Subscriptions 
Renewals and Arrears 28,516 
Transfers ... 388 
New 1,543 
Overseas 3,730 
Entrance Fees... P 887 
Recovery of Income Tax 
on Subscriptions 464 
Interest 
Journal Receipts 
Sale of Publications ‘ 
Surplus on Annual Dinner, 
1952 
£ 


By Balance at Ist July, 1952 ... 


Excess of Income over Expen- 
diture brought down 


71 


35,528 
1.075 
18,373 
91 


75 





£ 
9,399 
1,135 





£10,534 














INVESTMENTS 30th JUNE, 


SCHEDULE OF FUND INVESTMENTS ge ss. Cc #« € 
The Viscount Nuffield Gift 
£7,124 19s. 10d. 34 per cent. War Stock ... - 7,428 19 8 
£8,554 9s. Od. 3% per cent. Treasury Stock, 1977/80 . re 8,598 4 2 
£9,038 Os. Od. 4 per cent. Canadian Pacific Railway Perpetual 
Consolidated Debenture Stock ... = ' 9,000 0 0 


The Lord Austin Prize Fund. 


£95 8s. 5d. 34 per cent. War Stock... ws ite * loo 60 0 
£439 8s. 3d. London County 3 per cent. Consolidated Stock, 

1920 ae cee bas i ae — 300 O O 
Cash at Bank: awaiting investment ... nis rae ae em 100 O O 


500 0 0 
The Hutchinson Memorial Fund 
£95 8s. 5d. 34 per cent. War Stock say es ies he 100 0 0 
The George Bray Memorial Fund 
£775 Os. 9d. London County 3 per cent. Consolidated Stock, 


1920 on ve ms lite hes ee 500 0 O 
New Building Fund 
£2,102 1s. 6d. 3 per cent. Savings Bonds, 1955/65... “es 2,000 0 O 
Cash at Bank: awaiting investment ... a4 ie _ 105 0 O 





SCHEDULE OF SINKING FUND POLICIES 
Leasehold Premises Sinking Fund 
Norwich Union Life Insurance Society Policy—-Premium Paid .. 1,907 10 0 
Dilapidations Reserve Fund 
General Accident Fire and Life Assurance Corporation Limited 
Policy—Premium Paid ws wes dans aie mid a 1,200 0 O 


£3,107 10 0 





SCHEDULE OF GENERAL INVESTMENTS (U sean 
£936 2s. 4d. 34 per cent. War Stock... ‘on aa 982 10 0 
£151 4s. 6d. 34 per cent. Treasury Stock wes ei nis is 8 CO 


£1,134 | 























The Council of the Institution 


1953/54 


President 
Walter C. Puckey 
Chairman of Council 
H. Burke 
Vice-Chairman of Council 
G. R. Pryor 
Past Presidents 


Major-General K. C. Appleyard, C.B.E., The Rt. Hon. Viscount Nuffield, G.B.E., 
J. D. Scaife, Dr. H. Schofield, C.B.E. 


Vice-Presidents 
T. Fraser, C.B.E., E. W. Hancock, M.B.E., J. E. Hill. 
Sub-Council Presidents 
AUSTRALIAN SusB-Councit—J. N. Kirby. 
Soutu Arrican Sus-Councit—W. G. Gillespie 
Section Presidents 
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ae Oe eee Glasgow Bic IES «since svecessacstes Oxford S. G. Hatthwaite «......205. Yorkshire 
SE, afusnsisccecorcenenns Halifax MMM, 3.0% s0ndeeseceetesecas Preston 

Additional Section Representatives 

E. Percy Edwards ...... Birmingham Ae LO eee London E. LOWES cca Sheffield 
H. W. Harper, M.B.E. ... Birmingham SS RE 2 Luton Rs. Gy, ONO -sscccctnicckucmess Western 
Cl. Be BMD aavciscesscncsses Coventry m. Bl. Ge PEE an. c cen Manchester eS | ee ee Western 
BE RIOT 5 cc ccdensesrnescneos Glasgow Be, Se. GOROEY 50550085502 Manchester oe a: Aare Wolverhampton 
pe A ee rr Leicester BEC hoseotsesecsvee d N. Eastern H. Tomlinson ....... Wolverhampton 
Ms, MEMEO o<soncenasscpesencese London ge Re ene Preston F. T. Nurrish, M.B.E. ...... Yorkshire 


Chairmen of Standing Committees 
W. J. T. Dimmock B.H. Dyson C.M. Holloway C.L. Old’ S.A. J. Parsons M. Seaman 
The Rt. Hon. Lord Sempill, A.F.C. 
Elected Members 


A. J. Aiers H. W. Bowen, O.B.E. R. M. Buckle J. E. Burnett R. S. Clark W. Core  B. H. Dyson 
P. G. Garside B. G. L. Jackman Prof. T. U. Matthew A. L. Stuchbery H. J. Swift, O.B.E. 





Overseas Sub-Councils 


AUSTRALIA 
President 
J. N. Kirby 
Chairman Vice-Chairman 
J. H. Law H. G. Sutton 


Elected Members 
R. W. Deutsher S. Downie N. Eaton N. Esserman W. M. B. Fowler W. Gwinnett W.L. Hemer_ E. Herbert 
J. O. Ogden C. Pullen B. G. Ross J. E. Strick A. Welsh L. W. Worthington 
SOUTH AFRICA 
President Vice-President 
W. G. Gillespie H. J. G. Goyns 
Past Presidents 
B. Anderson R.H. Arbuckle L.H.L.Badham G.Godfrey J.Henry D.Lion-Cachet J. Renwick A.C. Wotherspoon 
Elected Members 
G. T. Chawner D. N. S. Clare V. J. S. Donnelly C. O. Doehring E. Hamm A. P. R. Hodge D. A. Petrie 
G. M. Pratley P.L. Ward’ H. H. Waters 


SUB-SECTION CHAIRMEN 
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Secretary of the Institution 
W. F. S. Woodford 
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Adelaide (South Australia) 
Melbourne (Victoria Australia) 
Sydney (N.S. Wales) ‘ 


Canada 


Bombay 
Calcutta 


New Zealand 


South Africa 


Birmingham 


Cornwall 

Coventry 

Derby 

Doncaster Sub-Section 
Dundee 

Eastern Counties 
Edinburgh ... 
Glasgow 

Gloucester & District 
Halifax , 
Leicester & District 
Lincoln 

Liverpool 

London 

Luton 


Manchester 

North Eastern 

Northern Ireland 

Norwich Sub-Section 
Nottingham a 

Oxford os ae 
Petesbovend Sub-Section oe 
Preston 


Reading 


Rochester & District Sub-Goction " 


Sheffield 

Shrewsbury 

Southern . 

S. Essex Sub- Section 
South Wales & Mon. has 
Stoke-on-Trent Sub-Section 
Western as one 

West Wales 
Wolverhampton 

Worcester Sub-Section 
Yorkshire 


SECTION HONORARY SECRETARIES 


AUSTRALIA 
W. L. Hemer, 6 Bedford Street, Brooklyn Park, South Australia. ; 
R. W. Deutsher, Bank House, 11 Bank Place, Melbourne, C.I., Victoria, Australia. 
A. Welsh, Room 802, 16 Barrack Street, Sydney, Australia 


CANADA 
T. H. Beard, 144 Glendale Avenue, North York, Toronto. 


INDIA 


Mrs. S. G. Barbet (Acting), Top Flat, 25 Ist Pasta Lane, Colaba, Bombay, 5. 
N. N. Sen Gupta, 110 Surrendra Nath, Banerjee Road, Calcutta 13. 


NEW ZEALAND 
H. R. Holmes, Pah Road, Papatoetoe, Auckland. 


SOUTH AFRICA 


The Secretaries, Institution of Production Engineers, Barclays Bank Buildings, 
Corner Commissioner and Harrison Streets, Johannesburg. 


UNITED KINGDOM 


B. W. Gould, Dept. of Industrial Administration, College of Technology, Suffolk 
Street, Birmingham. 

F. G. Hawke, 17 Church Road, Pool, Redruth, Cornwall. 

R. F. Eaton, 232 Longfellow Road, Coventry. 

A. Short, 244 Uttoxeter Road, Mickleover, Derby. 

W. H. Edwards-Smith, 32 Westmoreland Street, Balby, Doncaster. 

K. Fairweather, c/o D. Morrison, 13 Kerrsview Terrace, Dundee, Angus. 

A. B. Brook, Davey Paxman & Co. Ltd., Britannia Works, Colchester. 

A. Atkinson, Priory House, South Queensferry, West Lothian. 

W. H. Marley, G. & J. Weir, Ltd., Coltness Foundries, Newmains Lanarks. 

P. C. Bradshaw, Dunsworth Cottage, Norton, Glos. 

Miss N. E. Bottom (Acting), Hopkinsons Ltd., Huddersfield. 

A. T. Vasey (Acting), c/o Wadkin Ltd., Green Lane Works, Leicester. 

H. Wright, 101 Longdales Road, Lincoln. 

L. C. Jarman, 17 Cambridge Road, Prenton, Birkenhead. 

R. Hutcheson, Machine Shop Magazine, Dorset House, Stamford St., London, S.£.1. 

J. F. W. Galyer, Engr. Dept., Luton & South Beds College of Further Education, 
Park Square, Luton. 
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GRADUATE SECTION HONORARY SECRETARIES 


. Silberbach, 44 Linwood Road, Handsworth, Birmingham 21. 
_B. Rutter, 1 The Countess’s Croft, Cheylesmore, Coventry. 
». W. Overin, 353 Whitehall Road, Westfield, Wyke, nr. Bradford. 
. L. Henthorne, 306 Robins Lane, Sutton, St. Helens. 
. J. Saunders, 12 Woodfield Road, Ealing, London, W.5. 
. G. Ethelston, c/o 106 Argyll Avenue, Luton, Beds. 
Allott, 47 Williams Crescent, Chadderton, Nr. Oldham, Lanc:s. 
. F. Loebl, 32 Deneside Avenue, Low Fell, Gateshead-on-Tyne 9. 
. Shaw, C. & J. Hampton Ltd., Sheffield 2. 
:. H. Spearing, Severn View, Easter Compton, nr. Bristol. 
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MODEL 


DCP5 


One example of the range 
of Double Sided Presses 
built by 


HORDERN, 
MASON & 
EDWARDS LTD. 


for blanking, piercing, 
raising, forming, etc. 





Variable strokes I” to 6”. 





Change of stroke effect- 
ed in a few minutes. 


Frame is reinforced with 
four shrunk-in high ten- 
sile steel bars. 


Massive slide works on 
four generous faces and 
is adjustable for wear. 








Our technical Representative is at your service. 


~HORDERN. MASON § EDWARDS LTD. 


PYPE HAYES, BIRMINGHAM, 24, ENGLAND. ‘Telephone: ASHfield 1104(7 lines) Telegrams: ‘Aitchemmee B’ham 
LONDON OFFICE:- 4, VERNON PLACE, SOUTHAMPTON ROW, W.C.1 Telephone:- HOLborn, 1324 
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HONING DEVELOPMENT 


BARNESDRIL 5 


SIGNAL LIGHT PLUGMATIC’ 
BORE-TO-BORE SIZING GAUGES 
HONED BORE DIRECTLY. PROVIDES 
NEW STANDARD FOR PRODUCTION 
ACCURACY. 


















O2 






BRITISH 


BUILT 
No. 224 


BARNESDRIL Honing Engineers 
offer a new development in Honing 

-PLUGMATIC Bore-to-Bore 
Sizing, the most accurate and posi- 
tive sizing method yet introduced. 
The entire sizing operation is now 
simplified and is not affected by 
eccentric or uneven stone wear. 
The Honed bore is positively 
gauged and directly controls the 
termination of the honing cycle as 
the predetermined size is reached. 


Simple in operation and design, a 
master gauge is positioned in a 
floating holder with a self-leading 
nose. When final size is reached, 
the gauge drops into the bore and 
by electric controls terminates the 
honing cycle, 


* Registered Trade Mark 
FULL PARTICULARS AND TECHNICAL DETAILS GLADLY SENT ON REQUEST 


DEVONSHIRE HOUSE. VICARAGE CRESCENT, 


GASTON > MARBAIX LTD BATTERSEA LONDON, SW11 


PHONE BATTERSEA 8888 (8 lines) 
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You can cut splines 












Ge 


| like this... 


Aecontla 
ona 
SHEAR-SPEED’ 


Splines—straight sided, involute, or special 





rs 


. form—and gears, sprockets, toothed clutches, 
i etc., can be cut faster—at lower cost—on 
d. : Michigan Shear-Speed machines simply be- 
1 cause the ‘‘Shear-Speed” accurately CUTS 
‘ ALL THE TEETH AT THE SAME TIME. 
ly When you can turn out 300 highly accurate 
“ spline shafts per hour with one machine— 
d. straight sided, }" OD, 2" long splines; finish- 

cut, with the teeth chamfered and all—it 
‘ ; doesn’t take long to pay for the machine. 
. * We'd like to tell you more about the Shear-Speed gear shaper. 
4 i How about our sending you a copy of our latest bulletin on this 
d, * machine ? Ask for No. SS 1800-47. 
id a 
1e 

GASTON E. MARBAIX LTD. 
DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, LONDON, S.W.I1 
SALES AND SERVICE ENGINEERS TO: 

+ 
T, 








When replying to advertisements please mention the Journal 








xxii The Institution of Production Engineers Journal 


er SE 











RELIABILITY 
EASY OPERATION 
DURABILITY | | 














SHIPLEY 


TELEPHONE: (2% 53231 
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—= ===" No 3A CAPSTAN 
Floor to Floor = 3 minutes LAT H E 


Too! Position Spindle Surface Feed 


DESCRIPTION OF OPERATION | Speed Speed | Cuts 
| Hex. Turret | Cross-slide R.P.M. Fe per Min. | per inch FITTED WITH AIR OPERATED BAR 
f 
| 


CHUCK AND AIR BAR FEED. 










































Feed to Stop and close chuck - . - _ — — ~ 
Centre Drill - - : - - cz — 1650 110 Hand 
Start Turn two dias. B and C - - - oe _ 1650 620 Hand RACK PINION SHAFT 
Roller TurnC - -— - - a, a _ 954 360 | 120 
Multiple Roller Turn A and Band End - 4+ § = 954 220 | 120 
{Turn Head Dia. D - : - - | — Front 954 360 50 1¥q° dia. 40 ton Tensile 
Support, Undercut and Double Radius Head E 6 Front | 1650 610 | Hand Steel Bar, En.8. 
Support and Part-off F - - - ~ - 6 Rear 1650 610 | Hand Tungsten orbits Cutting 
ools 








( ———< — comme * 





Capacity: |} in. dia. hole through spindle. 133 in. dia. swing over bed. 
Spindle: Mounted in ball and roller bearings. 
Powerful friction clutches running in oil transmit power through ground gears. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING ‘ 
OVER BED AND 8} in. DIA. HOLE THROUGH SPINDLE. Full details on request 


Pe Pe ee od o a 


SELLY OAK =} BIRMINGHAM 29 


= 


1 1 O) | ee ee) 2 Ae) LD 


ure 


When replying to advertisements please mention the Journal 





xxiv The Institution of Production Engineers Journal 


ANOTHER 


SYGGESS 


REPORT 


BEFORE AFTER 
ASSEMBLY ASSEMBLY 


By courtesy Messrs Metropolitan Vickers Electrical Ltd. =. 
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The delicate riveting of the two steel pins 
into these Bakelite Switch components calls 
for rapid precision operation. With the 
sensitivity and  unvarying Pressure 
provided by this 2-ton HI-Ton Press with 
18 station air operated indexing table this 
ae” Operation is performed with extreme 
rapidity and prevents any possibility of 
fracture of the mouldings. 





HYDRAULIC PRESSES 





FROM | TO 250 TONS 





FULL PARTICULARS OF HI-TON PRESSES GLADLY SENT ON REQUEST. 


Sales & Service in... DRUMMON D-ASQUITH . . . the British Isles 


DRUMMOND ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Phone: Midland 343! (5 lines) Also at LONDON & GLASGOW 
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HOLEMAKING 








THE HIGH STANDARD OF ASQUITH *SPECIALIST”’ 
WORKMANSHIP STARTS IN OUR OWN MODERN 
FOUNDRY AT HALIFAX & IS CARRIED RIGHT 
THROUGH TO THE FINISHED PRODUCT THUS 
ENSURING a STANDARD OF HOLEMAKING 
SECOND TO NONE. 


LONDON OFFICE, HALIFAX HOUSE, STRAND, W.C.2 


Sales ond Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LIMITED KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 


"Phone ; Midland 3431 (5 Lines) And at LONDON & GLASGOW 


When replying to advertisements please mention the Journal 
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This close up of the MAXICUT 
No. 2A Gear Shaper shows gear 
blanks being ‘clocked’ with ease 
by turning the work - spindle 
from the side of the machine. 





mAxiCuT) 
\ 


Change gears are conveniently 
located at the side of the 
machine—another MAXICUT 
time-saving feature. 


FULL PARTICULARS ON REQUEST 





PRODUCTION GEAR SHAPERS 
DRUMMOND BROS., LTD., GUILDFORD. 


Sales & Service... DRUMMON D-ASQUITH . . « forthe British Isles 


DRUMMOND-ASQUITH (SALES) LTO., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 3431! (5 Lines) Also at LONDON & GLASGOW 
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°*Kor Price and Performance 
either in the Tool Room or general 
Production you can not buy 
a better Lathe” 






Here are the main details : 


|. Actual swing Il2in. over 
the Bed— [83in. in the Gap. 
24in. or 40in. between 
centres. 


2. All geared headstock 
with shaved Geurs through- 
out. 


3. Eight spindle Speeds 
31-720 r.p.m. or 16 with 
two-speed motor, 31-1,440 
r.p.m. 


4. Totally enclosed drive. 


eee 


5. Spindle bore I}in. with 
collet capacity of I}in. 


FF 


6. Leadscrew used only for 
screw-cutting. 


wee 


ERS 


Built throughout to Schle- 
singer limits, Sound and 
robust construction for 
long years of trouble-free 
service. 


Write for illustrated literature to: 
T. S$. HARRISON & SONS LTD. HECKMONDWIKE, YORKS. 
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Familiar already with 


STAG MAJOR SUPERWELD TOOLS ? 
Why not supplement them with 


CARBIDE 


per high 


vitable than $Y 


To EDGAR ALLEN & CO., LTD., 
SHEFFIELD, 9 


Please post “‘ Stag Allenite"’ 
Booklet to :— 


more S$ 


Grades for cutting steel, cast iron, brass, cop- 
per, aluminium, plastics, glass. Grade letters 
and tool numbers stamped on shanks. Full 
range available. Special types supplied. Also 


a grade for wear-resisting Ss. 
Write for catalogue, using coupon 


EDGAR ALLEN A CO, LIMITED. 
IMPERIAL STEEL WORKS:- SHEFFIELD.9 


TELEGRAMS : ALLEN, SHEFFIELD 9 


Position... 
Address 


TELEPHONE : SHEFFIELD 41054 
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a the industrial world, 
Hoover Limited have won recognition 
for manufacturing F.H.P. motors of 
exceptional quality and dependability. 
This reputation has been gained by 
bringing together all their wide technical 
experience and endless engineering 


resources with one aim in sight — the 


The Resources behind the Product 


Hoover Limited at Cambuslang, Scotland 











finest possible F.H.P. motors. 

Hoover motors combine complete 
reliability with a competitive price and are 
backed by a world famous service plan. 

Of course, Hoover Limited also 
manufacture F.H.P. stator rotor units 
which have applications in many modern 


industries today. 


For the name and address 
of your nearest distributor write to: 


Hoover Limited 


INDUSTRIAL PRODUCTS DEPARTMENT 








CAMBUSLANG 


LANARKSHIRE 
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for all 
applications 
of hydraulic 


power 2 « s 


FRASER 
Mone Radial 


(TRADE MARK) 


AND DERI-SINE PUMPS 


(TRADE MARK) 
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Fraser Mono-Radial and Deri-Sine Hydraulic 
Pumps covers the complete range of industrial applications 


where smooth, controlled power is required. 


THE MONO-RADIAL PUMP 
The Mono-Radial pump combines high and low pressure 
outputs in one pump, giving high speeds of operation with 


economy of power standard pressure range up to 6,000 p.s.i. 


THE DERI-SINE PUMP 

The Deri-Sine pump gives true STRAIGHT LINE FLOW 
free from pulsations of any periodicity. For pressures up to 
2,000 p.s.i. and ranging from fractional outputs up to 


90 g.p.m. 


ANDREW FRASER & CO. LTD., 29? BUCKINGHAM GATE, LONDON, S.W.!. Tel: VICTORIA 6736-9 
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DOUBLE CLUTCH 


HERBERT MULTIGRIP FRICTION CLUTCHES 


MADE IN SIX SIZES, SINGLE AND DOUBLE 


These clu:ches which are used in our machines have many advantages. 
Compact in design, they can be used in gear boxes in which the shafts 
are close together. 

Very high speeds are possible as the clutches are in perfect balance and 
entirely free from theeffects of centrifugal force. They exert only a 
negligible amount of end thrust. 

Multiple plates running in oil give smoothness of action combined with 


rapid pick-up. Adjustment by serrated discs is simple. 


We shall be glad to submit suggestions for 
suitable clutches on receipt of the necessary 
particulars. 


We carry a large stock. 





Enquiries should be sent to :— 
Gearing Dept., Head Works. 
SINGLE CLUTCH ‘Phone : 88781 (12 lines). 


ALFRED HERBERT LID * COVENTRY 
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TUFFLEY CRESCENT - GLOUCESTER 
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SPARKS Are 
THE BEST DIESINKERS 





Spark machining has shown 
phenomenal savings in many 
tool room applications using 
semi-skilled labour. If your 
problem is complicated 
shapes and hard-to-machine 
materials it would interest 
you to see our demonstra- 
tion equipment put to a 
test on your own particular 
machining, diesinking or 


piercing operation. 


We illustrate a typical Close 
Forging Die finished by the 
Sparcatron Process. 








TT | | 
| D Sparcatron spark machining methods and 
0 apparatus are fully protected by British and 
foreign patents. 


Telephone: Gloucester 21164 (3 Lines) 


Sole licensees in the United Kingdom: (IMPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 
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: production control .. . \ 


' needs the rapid accumulation 
and co-ordination of detailed 
information about materials and 
processes. There is no better 

or faster means of compiling and 

: presenting detailed information 

; than that afforded by the 

' Powers-Samas Punched Card System. 

Ask for more information from 


POWERS-SAMAS 





Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 


When replying to advertisements please mention the Journal 
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There's no escaping it- 


Wrought Iron is safer 


All threats to human safety are not as clearly evident as this one. 
Many daily dangers are unseen and unsuspected—such as 
the possibility of failure by couplings, cable chains and cage 
and lifting gear. Where equipment of this kind involves the 
lives of men and women, it is safer to specify Wrought Iron. 
Wrought Iron is very tough indeed. Its shock and strain 
resistance is outstanding. Its ability to withstand rust and 
corrosion is well known. And its inherent susceptibility to 
welding is intensified by slag inclusions. These qualities add 
up to an all-round, long-term superiority to mild steel for 
many purposes, in both safety and economy—especially 
where wet or outdoor conditions are concerned. At the 
Midland Iron Works we produce Wrought Iron in strips and 
bars, and in a variety of sections, for innumerable uses. We 
will gladly send you a free copy of our Section Book, and our 
technical representative is at your service for consultation on 


Wrought Iron application. 







This nick-and-bend test piece clearly 
shows the fibrous structure of Wrought 
Iron, which gives it its high durability, 
shock-resistance and ability to absorb 
varying stresses and withstand severe 
vibrations. Wrought Iron is also 
distinguished by its ductility and 
exceptionally good machining 
properties. 


The Midland Iron Co. Ltd 


MIDLAND I1RON WORKS + ROTHERHAM 
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Accuracy of per- © 
formance coupled with 
the speed to produce jigs 
and fixtures economically, makes the 
Newall 2436 a gilt-edged investment for 
any size of factory. Materials of the 
highest quality and thoroughly seasoned 


castings are used in its construction, and the 





| Newall Patented Roller System of table location 


guarantees accuracy of setting to .0001”. 


All enquiries to:— 


NEWALL GROUP SALES LTD., PETERBOROUGH << 
TEL. PETERBOROUGH 3227/8/9 GRAMS. PRECISION PETERBOROUGH 


Scottish Agents; 
Drummond Asquith Limited, 175 West George Street, Glasgow, C.2 
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SELF-CONTAINED lathe of simple 
robust design arranged to deal most 
economically with repetition work involving 
varying diameters and lengths and facing 
operations. Its scope includes any work within 3 
its capacity which can be mounted between centres, on an 
arbor or in a chuck or fixture, using multiple tooling on 

front and rear saddles or a single tool controlled by a former. } 







FRONT TAPER AND FORM TURNING AT- 
TACHMENT showing the former rail without former. 2 AME <8 : 
This is for use with a single tool where a form is to be over, its rigidity, power and speeds permit the use of 
repeated accurately. The lead screw and hand wheel 
control work diameter. 


Extremely versatile, and noteworthy for rapidity of change- 


A 


modern high-speed cutting alloys to full advantage. 


MULTI-TOOL PRODUCTION LATHE 
6in. x 20in. 6in. x 28in. 


ADDITIONAL EQUIPMENT: Multi Diameter and Length Stop Attach- 
ment, Front Taper and Form Turning Attachment (illustrated), Rear Slide 
Cut-out Attachment, Air Operated Chucking Equipment. 


B.S.A. TOOLS LTD. BIRMINGHAM, ENGLAND 
SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO. LTD. - MARSTON GREEN - BIRMINGHAM 
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NEVEN ‘TOOLS 
speed the job! 














A CUSTOMER 
COMMENTS: 


With a ‘Neven’ 
Drill, we have 
trepanned over 
5,000 accurate test 
pieces from hard 
refractory 


materials. 





Over Twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years and production 
is still under the personal supervision of Mr. Neven. Our latest catalogue gives 
the widest range of Diamond Tools yet listed for working tungsten carbide, glass, 
quartz, stone, ceramics and hard refractories, etc. 


Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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adaptability 
in gear 
production 






VERTICAL GEAR GENERATING 
MACHINES MODEL VIOA 


SYKES 
Om 


External and internal spur and helical gears; 





splines, serrations and special forms can all be 


generated at high production rates yet with the 













greatest accuracy. These machines are automatic 


VIOA max. dia. 14 in. x 
2} in. face and racks up to 
36 in. long. 


in operation and there are no cams to change — rapid 
set-up is effected by simple adjustment of 2 rollers, 


reducing idle time to a minimum. Quickly inter- 
V4 max. dia. 43 in. x Zin. 
face and racks up to 6 in. 
long. 


changeable rack and contrate gear attachments still 


further extend the scope of these machines. 



















W- E-+- SYKES LTD . STAINES - MIDDLESEX - ENGLAND 
Telephone: STAINES 4281 (6 lines) Telegrams: “SYKUTTER STAINES” 
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Pe 
Spiral Flute taps tor blind 
hole tapping. Spiral Point AND RING GAUGES 
taps for through hole tap- 
—_ In X— only are in steadily increasing demand throughout 
a we industry. Their precision and exemplary accuracy 
- ensure complete satisfaction. 
CEJ Mikrokator 
The CEJ Mikrokator is an entirely frictionless 
mechanical comparator, Amplification by a twisted 
strip to the pointer without friction between solids 
or fluids. Special construction enables the pointer 
4 EJ ROUND DIES to come quickly to rest. 
: Adjustable or solid; obtainable in all Measuring ranges vary from 006” to “0001”, the 
: Geefente. graduations varying from ‘0001” to ‘000002’. 
CEJ OHANSSON LTD. 
PRECISION 100:.S oe INS TR Ow! S 
) A.I.D. APPROVED 


SOUTHFIELDS ROAD - DUNSTABLE BEDS - TEL: DUNSTABLE 422/3 
When replying to advertisements please mention the Journal vas 
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PRESSURE DIE-CAST 


(IN MAZAK OF COURSE ) 
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This Purolator Oil Filter Element was designed as 
a pressure die-casting to ensure uniformity of quality 
and precision at lower cost. 


We welcome opportunities of discussing with 
manufacturers their probable requirements of i 
pressure die-castings. We are fully equipped for 
mass production. 


. ANGLO A comprehensive service—design to finished 
y <M product. 


WOLVERHAMPTON DIE CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 
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WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 
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5” OPTICAL 
2 DIVIDING 


COMBINES’ THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 
Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 















Ne 





| MOY/SCMI/56. 

MAIN DIMENSIGNS 
Height of Centres...............000< 43” (117.52m/m.) 
Centre Distance (on Base) ......... 24” (610 m/m.) 
Stee GF FaCd PIRCER. ....0..0cscceesseeses 74” dia. (190 m/m ) 

‘ Size of centres ............ schemes No. 2 Mo se Taper 
PE Se IO inci cccdcicicicinsescoenscosed 


| PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
} MITCHAM, SURREY 
"Phone : MITCHAM 3014 


t A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 82-84 COLESHILL ST., B’HAM. ’Phone ASTON CROSS 3264 
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Pallet 
Conveyors 





Comolete Telpher 
Installations 


ia something 
a me wor th 
knowing 


Paterson Hughes Mech- 
anical Handling Systems 
are used in almost every 
industry in the world. 





Slat Conveyors 


Sand Conditioning Plant 





Overhead Chain Conveyors 


LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 ° Phone TEMPLE BAR 7274-6 


pA E R S ON H U G H EF BIRMINGHAM 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM I5 ‘ Phone EDGBASION 2957-6 


ENGINEERING COMPANY IIMITED «& 
GLASGOW * WYNDFORD WORKS, MARYHILL, GLASGOW ° Phone MARYHILL 2172-4 


MECHANICAL HANDLING ENGINEERS AND CRANE MAKERS 
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This M.T.30 Hobbing Machine installed by 
Messrs. Blaw Knox Limited in their modern gear 
cutting plant supplies gears for the expanding 
production of motor graders. 





For the high speed production of precision spur 
and helical gears, splines and serrations, the David 
Brown-Muir range extends to hobbing and shaving 
machines up to 200 in. gear diameter. 


We welcome your enquiries regarding specific 
problems and general descriptive literature is 
available at your request. 





THE 
The M.T.30 is so designed and built that conven- DAVID BROWN 
tional and climb hobbing can be carried out CORPORATION (SALES) LIMITED 
without any alteration to the machine. MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 


MANCHESTER 3 


When replying to advertisements please mention the Journal 


The Institution of Production Engineers Journal 


A Working Combination 


TWWFPI is the answer to the 
hundred and one problems involved 
in factory planning and plant in- 
stailation. It is the efficient comb- 


ination of the resources of the 
Thos. W. Ward group aligned with 


the specialised experience of the 
Company’s F.P.l. Department. 
Together, as TWWEFPI, this 
combination can provide the 
key to production reorgan- 


isation, to new factory layouts, to 
the moving of a single machine, or 
transfer of a complete works from 
one site to another. No job is too big 
nor any job too small for TWWFPI. 
Briefly, TWWFPI has the equipment, 
the transport, the personnel and the 
know-how to tackle any problem 

in this particular field. May 

we send you details of the 

complete TWWFPI service ? 


Write for the booklet “FACTORY PLANNING & INSTALLATION” 


THOS. W. WARD LTD 


F PI DEPARTMENT 
ALBION WORKS - SHEFFIELD 


PHONE: 26311 (22 lines) 


GRAMS: “FORWARD, SHEFFIELD” 


London Office: 


BRETTENHAM HOUSE, 


LANCASTER PLACE, 


STRAND, W.C.2 
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——— COSSOR 


COSSOR Presents... 


The new Cossov 
Double Beam Oscilloqraph 


MODEL 1052 





Two identical amplifier channels with a maximum gain 
of 2000 and an upper frequency response of 3 mega- 
cycles are features of this new Cossor Double Beam 
general purpose oscillograph. The repetitive or triggered 
time base has a sweep duration from 200 milliseconds 
to § microseconds. 


The instrument will operate from power supplies of any 





of the various frequencies and voltages encountered in 
the Armed Services or from standard civil supply mains. 
The top and side panels are quickly detachable to allow 
inspection and a removable plate at the rear of the instru- 
ment allows access to tube plates, anode and modulator. 


and Voltage Calibrator 


MODEL 1433 


Primarily designed to be used with the new Cossor 
oscillograph the Cossor Voltage Calibrator model 1433 
provides an accurate means of calibration of input volt- 
ages to the plates or amplifiers of any oscillograph. 
Calibrating voltages are read directly from a wide scale 
meter without any computation being necessary. 
Measurements can be made to an accuracy of + 3°, 
and the instrument can be used in any application where 
a source of accurately-known voltage is required. 


ELECTRONIC | arways USE. 
INSTRUMENTS pggggp 





Write for illustrated leaflets about both of these instruments | T UBES & 
A. C. COSSOR LTD., INSTRUMENT DIVISION. DEPT. 35 
HIGHBURY GROVE, LONDON, N.5 iV ALVES 

Telephone : CANonbury 1234 (33 lines) - 


— + 
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Photograph by courtesy of the Pressed Steel Co. Ltd, 


“BROOMWADE?” saves time and money 
at the Pressed Steel Company’s works 


“BROOMWADE” type CHH4 column-mounted pneumatic riveters are used at the 
Cowley works for riveting car body assemblies. 

Delivering 1,650 blows a minute, they are controlled by a foot operated valve. 
In almost every industry “BROOMWADE” pneumatic equipment is giving excellent 
service . . . speeding operations . . . saving time and money. 

“BROOMWADE” Pneumatic Equipment is built to meet your requirements. 
“ BROOMWADE ” offers you : 


@ &xpert technical advice on all your compressed air problems. 





@ Complete world-wide after sales service by works-trained personnel. 


@ Low initial cost—early delivery 








Write to “BROOMWADE” today. 


u i an OO 
BROOMWADE Air Compressors & Pneumatic Tools 


BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND. 








Telephone: High Wycombe 1630 (8 lines). Telegrams: “Broom,” High Wycombe 
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All have their part to play in raising 
the nation’s productivity. THE 
MACHINIST’S place on the productivity 
team is assured by virtue of the very 
special service of information which 
it offers week by week to the metal- 


working industry—information on cur- This service is yours for the cost of a sub- 
rent developments in techniques, in scription fee—65s. for a year, 130s. for three 
engineering design, in management— years. THE MACHINIST is published in Lon- 
imormation which is the keystone to don every week by a firm with more than 
success in a fiercely competitive world. fifty years experience in’ first-class technical 
journalism. 
Th 


INNIS 


A BRITISH McGRAW-HILL PUBLICATION 


Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET,LONDON.E.C.4. 
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SUPER CENTRE 
A permanent Hardened and Ground Socket 
with RENEWABLE HIGH SPEED STEEL 
INSERT. Standard inter-changeable 
inserts enable centre to be 
quickly replaced. 


STANDARD SOLID CENTRES 


Precision ground to give 

perfect concentricity. Tapers to 

standard gauges. Made in High Grade 

CARBON ALLOY STEEL, or HIGH 
SPEED STEEL BUTT WELDED. 


ZATR G [nd EER 


BALL & ROLLER BEARING TYPES 


REVOLVING GENTRES 


All types of centres are made from the best grade 
steel, and are designed to give greater efficiency. 








i The 
| ARCHER 


Take higher speeds, and remain true under the most 
} REVOLVING CENTRES strenuous conditions of present day engineering. 
Revolve with the work 3 ASK FOR LISTS NOS. SOB and 85 


and can thus stand up to the 


higher speeds and heavier 
j work demanded by modern 


engineering practice. ; 
| SMALL-TOOLS ARCHER TOOL WORKS MILLHOUSES SHEFFIELD 
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sagas scenes N 
— OOTP Oo 
@ POWERFUL AND TROUBLE FREE : pec tFICc AT! — 
BN hte ooo " 
@ SELF-CONTAINED... NOEXTERNAL < s Overall heis ae USI 
POWER SUPPLY NEEDED 2 a. « = Overall length stin. 
x widtn of i@ 1 Rin rT] width — 
The HYDROVICE is powered by a hand-operated pump built x Depth fies Overa 
into the body of the vice, given pressures up to approximately x 7 m opening --- = up to 14,000! 
14,000ib. Operationis exceptionally rapid, gripping and NY Maximu Pressure ad 
releasing of work being five times faster than with normal NY 
types. Operation is by simple up and down movement BN — 
of a removable lever having right or left hand operation. etl 











A POWERFUL GRIP AND IMMEDIATE RELEASE WITHOUT EFFORT. EX. STOCK 


STANDWELL EQUI PMENT CO., LTD, VORPLE MEWs, WoRPLE RD., LONDON, S.W.19 


Telephone: WIMBLEDON 6414 
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) Down to bench height, then up 
and away—a KING overhead 

grade chain conveyor at National Cash 

iency. ; 

cae Register Co. Ltd. 

ering. 

pe 


Call in KING... and get things moving 


* Overhead conveyors to carry from feather-weight up to 1 ton per trolley. * Slat, belt and roller 
conveyors—to handle ounces or tons. * Cranes to make loads of up to 200 tons a push-button job. 


* Overhead Runways and Electric Pulley Blocks to lift 100 lbs. to 10 tons. * Austin, Dunlop, Frigidaire, 








Hoover use KING handling gear. Find out how Kine can help you—write for illustrated booklets. 





KINGS STRENGTHEN YOUR HAND 





STEREO TRADE Marx 


CONVEYORS - CRANES 


PULLEY BLOCKS 
Covered by British and Foreign Patents 








A KING OVERHEAD CRANE KING RUNWAY, SHOWING BRANCH LINES 

















GEO. W. KING LTD.» 13 ARGYLE WORKS, STEVENAGE. TEL: STEVENAGE 440. OUR REPRESENTATIVE WILL CALL ON YOU-——-ANYWHERE IN THE WORLD 
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for work — 


above @ JIGS AND FIXTURES 
the average... | 


' @ PLASTIC MOULDS 


@ PRESS TOOLS 





@ DIE-CASTING MOULDS 


_@ SPECIAL TOOLS 








TRAMWAY PATH, 
UN IVERSAL TOOLS LTD MITCHAM, SURREY. 


Telephone: MITcham 1624 





















The amazing ““JAY-DEE” Universal Attachment saves you time, labour 
and money at every turn! Staying permanently in position, needing 
no adjustment by the operator, it carries out one perfect job after an- 
other, rapidly and safely. The “JAY-DEE” is adaptable to all dril- 
ling machines, combination lathes, turning and boring mills; and can 
readily undertake the duties of any three turret stations. 





Write today to our nearest office for fully illustrated descriptive brochure 


Applications are invited for agencies in the U.K. 


Manchester Office, Silver St., 253 Bury New Rd., Whitefield, Manchester., "Phone : Whitefield 3332 


Sole Distributors: 


BR) oriune ss 
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FACING 
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TAPPING 


STUDDING 
AS 


FREE DEMONSTRATION./ 


A demonstration of the “JAY-DEE” 
Universal Attachment can be arranged 
to suit your convenience, at your work. 











































Birmingham Office : 5, Green Lane, Great Barr Birmingham 22A. 
*Phone ; Great Barr 1003 


A. B.& M. ENGINEERING LTD., GREENOCK Telephone: Greenock 23173 
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e BRISTOL AEROPLANE co. 
milling of the front half 


By courtesy of th 
of aluminium alloy crank 


LTD., we illustrate the 


of the centre section 
cases for the - HERCULES” engine. 


The cutter was supplied in June, 1939, and the 
ow 14 years old, is still in 


cutter body which is 1 ~ > 
regular use, having been rebladed many times. SA > 
GALTONA-O-K. cutter bodies are tough and ~ 

will give many years of service, A j - D BL ADE 







strong and : 
increasing production while reducing tool costs. 





STEEL SE W 7 
7 LHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


. Je/eprhone Aston Ci S$ 21 Py, egrams ogs rm 
70S 300/ (1 (/NES ) ~del ( nmgnham 
C. 8 . 
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Northern Area Office : 
: London Area Office : 
Scotland : 


A. V. Green, Bri i 
Well , Britannia House, A Percy, 240, R IR 
ellington Street, Leeds. took Gan: 7 ond me *, Stuart & H 
, London, E.7 Glasgow he 5, York 
nae, , 5, York Street, 











Series 20 
2" Dial 
Instrument 


accuracy on a 
small scale 


Pullin Miniature Instruments are of 
unique and robust construction. A new 
die-cast frame, integral with top 
bearing bridge-piece and centre iron, 
permits precision boring of the jewel 
mounting holes thus ensuring exact 
alignment of the coil. This gives 
an evenly balanced scale and a very high 
standard of accuracy is maintained. 





INSTRUMENTATION BY 


PU 


DYNAMOMETER 
MEASURING 

MULTIRANGE TEST SETS 
PORTABLE TESTING INSTRUMENTS 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 


MEASURING INSTRUMENTS (PULLIN) LTD. 
ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 
ACORN 4651 & 4995 


TESTING 
INSTRUMENTS 


SETS 


Telegrams : 


MIPULLCO EALUX LONDON 
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For highest speed 
with absolute 


precision— specify 


No. 4 Turning and 











Screwing Brass Rods 


Evcr higher speeds demand ever greater precision—and 
British industry needs both if production is to be increased 
and costs reduced. McKechnie Brothers have developed a 
range of standard high-speed turning and screwing rods, 
including the popular No. 4 and YS, all of which are guaran- 
teed to combine the correct alloy and temper for maximum 
machine speeds and longest tool life. For full details of these 


and other MKB free machining rods please write to— 


@ See our Exhibit at 
C The London Building 

Centre, Store Street, 

London, W.C.1. 


BROTHERS LIMITED 


14, BERKELEY ST., LONDON, W.1. Phone: Mayfair 6182-3-4 


Metal Works : Rotton Park Street, Birmingham, 16. 
Other Factories : Widnes, London, South Africa, New Zealand. 


Branch Offices : London, Leeds, Manchester, Newcastle-on-Tyne. 
Gloucester, Paris. 
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Payroll... 


%& produced in less time 
%& produced with less labour 


%& with every complication of P.A.Y.E. taken care 
of automatically 


%& with fully detailed Tax and Payroll Records 
for Inland Revenue. Employer and Employee 


the very job lor 


Payroll is only one of accountancy’s 


problems — but it comes round, in- : 
escapably, once a week. Hollerith ROL! ERI l A ee 
takes every problem of accountancy RECO 


in its stride, but Payroll makes an Electrical PU NCHED CARD 
admirable starting point for an oS 


enquiry. It costs nothing to find out ACCOU NTING 


what Hollerith might save you. 

















THE BRITISH TABULATING MACHINE CO. LTD 
Head Office: 17 Park Lane - London - W.1 Telephone: HYDe Park 8155 
Offices in principal cities in Great Britain and Oversea 
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OVER A CENTURY 
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PUNCH GUIDE 


The “PRIORITY’’ punch guide is for use with the smaller sizes of 
priority punches—I /32", 1/16", 3/32", 4" and 5/32". Its use ensures 
that the face of the punch is always normal to the face of the work 
so that a clear impression is obtained when the blow is struck. 
V groove in the base permits such positioning even on round bars. 


The 





















PECO machines have completely modernized the technique of Cold Chamber Pressure 
Die-Casting and with their unique feature, an electrical control, they are considerably in 
advance of other machines on the market. Four core-pulling connections, hydraulic ejec- 
tion cylinder and bumper bars for mechanical ejection are fully interlocked, permitting 
Operation in any sequence. 

illustrated literature on the 2c and 1!0c Die-Casting Machines will be gladly sent on request. 


These sole plates are 
being produced by 
the BRITISH DIE- 
CASTING COM- 
PANY for MORPHY- 
RICHARDS LTD. 

The main illustra- 
tion is of the pro- 
duction of these 
castings completely 
carried out on the 
PECO Sc Die-Caster 





THE PROJECTILE & ENGINEERING COMPANY 





LIMITED 


ACRE STREET, BATTERSEA, LONDON, S.W.8 Telephone: MACAULAY, 1212 Telegrams : PROFECTUS CLAPROAD, LONDON Cables : PROFECTUS, LONDON 














rnal 











The Institution of Production Engineers Journal 






































ull 
































































































































Of latest design, these 
precision machines are made in 
two sizes. No. 3 (illustrated) 14” 
Spindle and No. 5 23” Spindle. 


NO IMPORT LICENCE REQUIRED —( Selson, 


SOLE AGENTS 


The Selson Machine Tool Co. Ltd 














| Li 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.1!0 


$311 ‘SMT 137 
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The Gledhill-Brook Company was intimate with the early problems associated 
with the design and production of time recording machines, and was first in 
producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
cost methods have a time basic—that is where we are concerned to help. 
A large number of time recording models is now available covering most of 
the known needs for wages and labour cost control. One of industry’s immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 


GLEDHILL-BROOK TIME RECORDERS LIMITED 


20 EMPIRE WORKS 


HUDDERSFIELD 

























Do you require 

























COUNTESS ROAD 
ESTABLISHED 1925 = 








If you are in need of assistance from such a comprehensive Plant, telephone 
Northampton 3766-7-8 or better still, pay us a visit. You will be interested 


OLD ENOUGH TO BE EXPERIENCED — 


Machined Parts for your Products? 


If so come to a Firm who specialises in such work. 


HIGH CLASS CAPACITY AVAIL- 
ABLE FOR QUANTITY 
PRODUCTION IN ANY METAL 
@ 

Over 62,000 square feet of floor 
space at your service 
« 

High Precision Auto Work up to 


2}" dia. Bar - over 66 Single and 
Multi Spindle Machines available 


Centre Lathes. Capstan Lathes, 

Milling, Drilling & Thread Roll- 

ing, Plain, Internal & Surface 

Grinding - 350 Machines available 
* 


Heat Treatment, Case Hardening, 
Rustproofing & Plating Capacity 
up to 8 tons of small parts 
per week 


ALL BACKED UP BY EXPERT 


, A.I1.D. APPROVED INSPECTION 
and impressed. 


HANWELL ENGINEERING COMPANY LIMITED 


_ NORTHAMPTON 
YOUNG ENOUGH TO BE MODERN 
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PRODUCT 

















rubber 
mouldings for 





industry 


We are well equipped to design 
and manufacture general mould- 
ings and extrusions of all types in 
rubber and plastics. Our design- 


ers will be pleased to discuss 













your problems with you and our 
super-modern plant ensures an 


accurate, well-finished product. 


Let us solve your 
problems. 


Our Technical Staff 
and Laboratories are 
at your service. 


GENERAL MOULDINGS 
AND EXTRUSIONS 





OF ALL TYPES IN 
RUBBER AND PLASTICS 


RUBBER IMPROVEMENT LIMITED 


WELLINGBOROUGH NORTHANTS 


TELEPHONE : WELLINGBOROUGH 22/8 
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|F output? 


ere’s the answer for the | 
smaller die cast parts—— 


—EMB No.6 Die Caster | 


Big production can be obtained from simple single or 


double impression dies due to the high operating speed 


Fastener sliders may not be your 
problem but theycan be produced 


this machineat the rate of 9,000 on up to 30 shots per minute, 


per hour from 26 impression die. 





Machine is controlled by a single handle and has been made 
completely safe by interlocked and totally enclosed guarding. 
We have one in operation in our own works 


Why not come and see it? 


CAPACITY 
Horizontal distance between bars 8}in. oO t 
Max. & Min. die thickness Tin.-2in. 
Movement of die platens 4tin. sy & e 2 


Weight of shot with lin. plunger 6 oz. 


Weight of shot with Idin. plunger 120z. WEST BROMWICH ENGLAND 
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Each cleaning problem studied individually 


THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC- 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS. 


Bratby & Hinchliffe Ltd. 










SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. 
VICTOR HOUSE - I, BAKER STREET - LONDON, W.I. 


Designed and manufactured by 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4. 
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ENGINEERS 
CUTTING 
TOOLS 


Photograph shows Easicut Taps in use at 
Vickers-Armstrongs Ltd., Scotswood 
Works, Newcastle-upon-Tyne. 


sa 


Openshaw-Manchester 
Makers of high quality Engineers’ Cutting Tools for over a century. 
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METAL SAWING MACHINES 











Glee 








The ‘‘Hydrofeed’’ range includes Straight and Angular 
cutting models, *‘Automatics,’’ and special Billet 
cutting machines. 

Patent Interlocking Vices can grip several bars 
and awkward sections. 


Patent Hydraulic Circuit specially designed for 

Sawing. 

Capacities up to 134” diameter or 
24” x 10” R.S.J. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 














Why not arrange for a 
DEMONSTRATION 
on your own Components 
at our Slough Works 
TEL: SLOUGH 22396. 














W. J. MEDDINGS LIMITED 


16 Berkeley Street, London, W.! ° MAY fair 6417 SEND FOR INTERESTING DETAILS 


OF INTEREST TO 
}PRODUCTION ENGINEERS 


Can you convert standard drilling machines 
? to automatic operation and obtain very 
@ considerable increase in production. 


? Can you secure this increase with small 
@ capital expenditure. 


Can you maintain regular and continuous 
? production using unskilled operators and 
@ eliminate operator fatigue. 


Zopnity Ye! (ING AIT VEY 


AIR HYDRAULIC POWER 
FEED UNITS 
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PUNCH SHAPING MACHINES 
MODE Ls 32A : 


















aE 








A punch or profiled part shaped on ESSEX | 
PUNCH SHAPERS is considerably — 
cheaper and superior in finish to one — 
made by any other method. 


















GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


LONDON - BIRMINGHAM - EDINBURGH MANCHESTER - BRISTOL 








RATHBONE 
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= S your problem? 


Insulation? Protection? Silencing? Sealing? 

















Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 

of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW f 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


T REDFERN )} | 


mee 2 
of RUBBER & EBONITE 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REOFERN'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.382 














ees precision is brought to the well- 

tried technique of barrel-finishing by the 
design and development of the Polymotion range { 
of rumbling machines. Ensuring maximum accu- 

racy throughout the largest working load, no 
matter whether parts are to be deburred, polished, 
coloured or treated by any other of the processes 
possible, the Polymotion range is bringing new 

high standards of finish to some of Britain’s largest ; 
production lines. 


%& The resources of our Research Department are at 
your disposal. We welcome, and will process and 
return to you with a full report, samples of products 
suitable for barrel-finishing. Please make use of 
this service—without obligation, of course. 





DTION 


Why not learn how modern barrel-finishing will bring new 
economies to your production line? Send for the “ Poly- 
motion Machine "’—our new publication describing these 
machines and their application to every branch of industry. 


POLYMO 
an 





FOX CHEMICAL ENGINEERING WORKS, LTD., 
MAYBURY GARDENS, WILLESDEN, N.W.10 
WiLlesden 6200 
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Only so long as it is efficient. A lamp 











at 
and 


icts ° ° ° 
* of | is not worth anyone’s money. Metrovick lamps are designed 


that lasts a long time, but gives only a poor light, 


‘ to give the most economic balance of life and light output. Whatever 


F the type, no lamps have a more lasting efficiency than Metrovick. 


When daylight fades... 


METROVICK 1s 


ly. 
ry. 
METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED 
St. Paul’s Corner, 1-3 St. Paul’s Churchyard, London, E.C.4 
Member of the AEI group of companies 
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* Keep ahead with 






oad 












Ww. BRYAN 
VALE ALRH RP, Teste es 
avage) ere Li, rot 
LOW LOW RADIO 
FREQUENCY FREQUENCY “—— 
AMPLIFIERS 6 c/s to 2000 ¢/s 
‘LRP’ 
POWER FOR VIBRATION TESTING! In these Amplifiers you have I'S Ke/s to 30 Ke/s j 
what users acclaim as the fastest, most accurate answer to countless problems ‘LRF STAR’ ! 
in the testing of structures and components. They are simple to operate, 5 Ke/s to 100 Ke/s : 
compact in design, reasonable in cost. The APPLICATIONS: 


versatility and scope of these instruments open 
up new fields in engineering research and 
process development work. For complete de- 


* Vibration Testing 
* Transformer Testing 
* Variable Frequency 

















































tails, write to us today—we shall be pleased to Power Supply for Syn- 
help you with any application of amplifier chronous Motors and 
vibration excitation. Test Gear 
* And countless others 
—from a pin to an B 
FREQUENCY C/S aircraft! } 
rant Enasars MARKT we GF, LRE » USERS INCLUDE: Imperial College of 
wool || ]|]LU0 J 77 enon Science; Bristol Aeroplane Co.; Brush 
sol | |i | 1 ost Electrical Eng. Co., Ltd.; English Elec- 
eoo |__| J tii) | | 800 tric Co., Ltd.; Ferranti Ltd.; Handley 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 


ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 
tion,and heattreatmentsarescientificallycontrolled. 















*HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL ‘HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 












For less severe duty than Combineshigh loadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression’ loads ‘are 
compression loads. ility. 92°%—98% efficient allowable. 
OF JOINTS (N.P.L. certified). 





THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 


Tel.: ELMBRIDGE 3352/3/4 "Grams.: PRECISION, SURBITON 


Air Ministry Gauge Test House Authority 89755/31 
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Joilored for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is flexible. You can ‘ tailor ’ it, easily 
and exactly, to the special requirements of production at all stages. 


Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — “‘ Lighting in Industry ”. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


ee NY 
N ss § Issued by the British Electrical Development Association 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 















Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 











A battery of Smart & Brown Precision 
Lathes installed at the G.E.C. Research 
Laboratories. 
Smart & Brown Precision Bench Lathes 
are available in three models, the Sabel 
with quick change gear box, the ‘Sab’ 
and ‘S’ with pick-off gears. Capacity : 
9” swing x 18” between centres. 


*Ask for illustrated Leaflet S/I. 





eee G°9E°C RESEARCH LABORATORIES 


SMART «= BROWN (Machine Tools) LTD. 


24-25 MANCHESTER SQUARE, LONDON, W.!. 





Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 
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MMEDIATE 
CLIVERY MONDIALE 


from 






Sho s ‘SIMPLEX 
wroom UNIVERSAL S.S. & S.C. 











BRIEF 
SPECIFICATIONS: 





10” MODEL 14” MODEL 


Height of centres- -— - 5” Height of centres- - - a 











Distance between centres Between centres 20”, 30”, 40” and 60” These Lathes are specially suitable 
193” or 313” Swingingap- - - - 203” fi ral pur work and 
Hollow spindle - - I” clear Hollow spindle - - = 12” eee eee 


extremely simple in operation. A 


16 spindle speeds - 15-1600 R.P.M. 6 spindle speeds 47.5-475 R.P.M. 





full range of extra equipment can 
be obtained including taper turning 
attachment, collet attachment, 


chucks, etc. 


SONs AND COMPANY LiMItTteoDo 
SUNBEAM ROAD, LONDON, N.W.10. Telephone: Elgar 7222/7 - STANNINGLEY Nr. LEEDS. Telephone: Pudsey 2241 


ail 
OF ComPani 














And at: Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle-on-Tyne - Sheffield - Southampton - Belfast - Bath 





‘ ; ‘ sipe/s311/MTa3R 
When replying to advertisements please mention the Journal 








Lxviil 








“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 
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BURGESS CRO SWITCHES 
wr Automatic. Choice 


\\ 
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THE ETHER “ WIDE STRIP” TYPE WSP/E ELECTRONICALLY-OPERATED POTENTIOMETER 


Ether Ltd., use Burgess Micro Switches for 
electrical control in this and their other high 
quality products because—like all mauaufac- 
turers of repute—they believe in having the 
best component equipment obtainable. 


In your products too there are probably 
many points where a Burgess Micro Switch 
could give you similar trouble-free service ; 
if so, there is almost certainly a suitable. 
model for your application described in our 
Catalogue No. 50/15—-please write for a copy 


BURGESS 


MICRO-SWITCHES 


Burgess Products Company Limited, 
Micro-Switch Division, 

Dukes Way, Team Valley, Gateshead 11. 
Telephone: Low Fell 75322/3. 











RU ee 


Four Burgess Micro Switchettes, 
Type V3 fitted with auxiliary 
re aller actuators type VLRI 











thermo- co uples | to the 
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Type CRS fitted with auxiliary roller 
actuators Type CA. They are employed as the 
maximum-minimum control switches in 
this multi-colour recording cor 
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TALKING MACHINE SHOP.. 
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HAVE LESS WORK NOW...” 














‘** They used to be pulled out of the place until the Shop Manager 
decided to change to SWIFT cutting oil on the automatics. Now we 
find that tools last appreciably longer between regrinds. We save hours 
of machine idle time a week and we get a better finish into the bargain. 
The Fletcher Miller man tells me that SWIFT is so effective on 
multi-spindle automatics because the sulphur content is chemically 
combined with the fatty base and it can’t be lost even on the toughest 
job. It’s the extra lubrication 
/ right on the nose of the tool 
that makes the difference. 

You ought to see the F.M. man 
one of these days—he knows 
what he’s talking about”’. 


| Write for Publication $.P.173— “Deh * i)! 


it gives full details of all the an 
Fletcher Miller Cutting Fluids. eh i 





PS Pate 


: \ 


y ¢. 
Keep — Forming bore at 45 ft./min. on S.80 stainless steel socket with a 
Warner & Swasey 3A capstan lathe flooding SWIFT oil for heat 


control. The feed is 0.444 ins. per min. and production is 
8 mins. per socket. 
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; FLETCHER MILLER LTD - ALMA WORKS - HYDE - CHESHIRE 


Telephone: Hyde 781 Telegrams: Emulsion, Hyde 
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The chief designer 
can now think again 











fle component in ¢ 





Another rifle component in 0.4%, 


carbon steel Two views of a tavulator dog-lever 


in 3% Ni case-hardening stcel. 


DERITEND INVESTMENT CASTINGS free 
the designer from many of the re- 
strictions imposed by the materials 
he wants to use and the limitations 
or costs of the older methods of pro- 
duction. The castings illustrated 
represent the type of job that calls 
for special characteristics not obtain- 
able at reasonable cost by any other 
method. If you havea similar problem 


Qa hf 


Thread finger, in stellite alloy 


Deritend investment castines 


castings with a difference 





bothering you we would welcome 
the opportunity of seeing the 
drawing, or better still, the 
prototype—so that we can quote 
for the job. Intricate design or 
obdurate metal (or both) it’s all 
one to us. 





MADE BY DERITEND PRECISION CASTINGS LIMITED 


BAYS MEADOW WORKS - DROITWICH SPA - WORCS 


TBW 504 
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Yow dg you choose ‘flexibles’? 


If you need any kind of flexible tubing or hose, make 
use of this entirely new service to industry. At our London 
Showrooms you can see samples and installation photo- 
graphs of hundreds of different flexibles. We supply all 
types for steam, air, oil, water and chemicals, at the right 
price —and in many cases directly from stock. Write, 
phone or call—or if you prefer, our representative can 
come and discuss your problem personally. 


Compoflex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brochure which includes 








GAS AND AIR HOSE - 


SUCTION AND DELIVERY HOSE METALLIC 


FLEXIBLES - 


RUBBER FLEXIBLES 


COUPLINGS - 


* “SPECIALS” ETC: 
COMPOTAPE 


FITTINGS AND 

























If there is a ‘flexible’ 
answer—you Il find it at 















26 Grosvenor Gardens, S.W.| 
‘Phone : SLOANE 6/85 (3 lines) or 5109 (2 lines) 
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Why? Well... can you imagine 










making something as complicated 
as this electric fan louvre 
in one operation by any other method 


than pressure die casting ? 


the whole in one 





BRITISH DIE CASTING & ENGINEERING CO., LTD. 







EDWARD ROAD - NEW BARNET ~- HERTS TELEPHONE : BARNET 9211 
WEST CHIRTON TRADING ESTATE NORTH SHIELDS = NORTHUMBERLAND ; NORTH SHIELDS 2100 
CRC 18 


When replying to advertisements please mention the Journal 
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Che 
Vonck 


Freddy File is 





an important member 
of the bench; 

he’s Chairman in fact 
and all the other 

tools respect him. 

If there’s an important 
incision to make 

he always does it 

and woebetide anyone 


who crosses his path. 


if it's a good file 


it's a 


BEDFORD 


JOHN BEDFORD & SONS LTD., LION WORKS, SHEFFIELD 
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Pressing- 
A MODERN MANUFACTURING SCIENCE 


These illustrations show the six stages in th: 
production of a particular pressing, the number 
of pressing operations being dictated by the thick- 
ness of the material and the depth of the designed 
shape. Simple pressings require only one drawing 
operation after the flat shape has been blanked 
from a sheet. 





Pressing is a process of manufacture which holds 
enormous possibilities for the Designer and the 
Engineer. By means of modern power presses and 
expertly contrived dies parts of simple or complex 
shape can be produced in large or small numbers, at 
a cost, which generally compares favourably with 
other methods of manufacture and is not 
infrequently much lower if a pressing is skilfully 
designed. 





The essence of the process is design. It is open to 
the Designer to use metal of modest thickness 
which by skilful manipulation can be formed into 
a shape through which the forces acting upon a 
component are resolved along the planes of 
maximum resistance. 





The services of an experienced representative are 
at the disposal of any interested Engineer who 
wishes to talk about pressings, and a ‘ design study’ 
to relate the functional and process aspects of design 
will readily be undertaken in order to demon- 
strate the possibilities of the process. 





Please address enquiries to 


am: JOHN THOMPSON 







JOHN 


s MOTOR PRESSINGS LTD 
~ WOLVERHAMPTON 


Yor-as™ 
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on your existing 



















milling machine 





Ldesened to mount on any 
standard horizontal miller, and 
some types of vertical miller, the 
CATMUR HYDRAULIC DUPLI- 
CATOR is a highly efficient diesinker 
and duplicator, reproducing intricate 
cavities in dies, moulds, etc. 


Rapid fine adjustment for depth of 
cut, spindle mounted on precision 
ball bearings in pairs. 


May we supply full details? 


SPECIFICATION 





Number of spindle speeds... ccc 6 
Range of spindle speeds 400-3,670 r.p.m. 





Quill diameter (chrome plated).......... 3in. 
oS fe 


Centre distance spindle/tracer........ 











LANCASTER ROAD: LADBROKE GROVE - LONDON: W.II Phone PARK 9451/2 


RATHBONE 
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SURFACE GRINDING 
MACHINES NO: 1 TABLE 6° x 18° 


NO. 2 TABLE 8” = 18° 





ARTHUR SCRIVENER, 


Telephone : ERDington 2274 





LTD., 


CENTRELESS GRINDING 
MACHINES 


" niente, 


Sole selling agents for Great Britain and | 
Ireland. 


| ALFRED HERBERT, LTD., COVENTRY 





BIRMINGHAM, 24 


Telegrams : ‘* Machintool”’ 

















VULCASCOT ANTI-VIBRATION PADS | 


OIL RESISTING 





@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
@ SAVE MAINTENANCE TIME 


AND COST 
@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 
@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 










Standard Size 
18” x 18" x &” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 









At bottom, they’re ‘tops’ 


Topclass in design, materialand 
manufacture, Flexello castors 
solve the basic problem of easy 
movement for heavy loads. 

Send for the new catalogue— 

the most comprehensive in Europe. 
\ OVER 300 VARIETIES 


Wheels of 20 types and 15 
sizes. Ball, roller and plain 
bearings. Laboratory 
tested to specified 
load capacities. 





» 
» 


3 
FLEXELLO CASTORS & WHEELS LTD.,' Trading, E-tate. Slough, Bucks 
Telephone: Slough 24121 (8 lines) 
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timed finish 


Modern watch-cases require high standards of 


_ finish combined with low manufacturing costs. 
— The Diatipt tools illustrated, used with a plunge 
a Lary ‘ cut, produce the final finish without tool marks 


at high production rates. 


rope. 





nd 15 oe 
plain F J | 

‘ator. I 

cited i a oaonieneotapearttedenas BASINGSTOKE * HAMPSHIRE + BASINGSTOKE 1240 
= : (DIAMOND TOOLS) LTD 








TRADE MARKS: DIATRU - DIANYF - DIATUF = DIATIPT - DIADUST + DIAFORM + DIADEX 





, Bucks ‘ : f 
(8 lines) When replying to advertisements please mention the Journal 





IL PIT KY ] 4, KY.1-7 8 aa: 
N Modern ena wore 


For the efficient production of 
DIES, TEMPLATES, PRESS 
TOOLS, GAUGES and similar 
work of regular or irregular form 
this versatile machine, by its 
continuous and speedy sawing 
and filing, effects considerable 
economies over the old method 
of drilling, slotting, milling and 
hand filing. 


SPEEDS CAN Wlustrated Bro- 
VARY FROM chure and full 


50ft. to 1,600fc. \ details FREE or. 
PER MINUTE. eS request. 























We can supply 
Spurs, Spirals, 
Bevels, Worms 


and Wheels 
complete, or 


from customer's blanks. 
Our service is reliable and 
delivery prompt. 
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BREAKDOWN 
SERVICE 
] Specia eT, 





. a badly worn 
spur gear sample 
received from a 
customer. 


a ee 
accurately made, } 
well-finished unit. 

























Enquiries :- ; 
BANDSAW & BANDFILING MACHINE | /qQneean 
STANDARD ‘‘ AT *’ RIGID BODY ENGINEERING CO. 
(SALFORD) LIMITED 
THE MIDLAND SAW & TOOL GO. LTD. DICKINSON STREET 
MIDSAW WORKS, POPE STREET, BIRMINGHAM, 1. er 
44 45 Tower Mill, E.C.3 
i 





TOP, 


CALLS FOR 


pn ———, 
RADYNE i 
Ee —— 


Induction heating 


RADYNE Induction Heating Equipment 
is ideal for tipping cutting tools and saws 
of every type. Joints are ly 
stronger, ome is less and burning 
when copper brazing is substantially 
reduced; in short, production is greatly 
increased, whilst the whole operation is 
cleaned up. | kW of H.F. power should 








RADYNE supply com- 
plete induction heat- 
ing equipment for :— 


© HARDENING 


be allowed for each $ sq. in. of stock area © ANNEALING 
when silver brazing, 1} kW when bronze ®@ HARD AND SOFT 
brazing, and 2 kW when copper brazing SOLDERING 
With clean components and suitable flux 
the operation is simplicity itself. © BRAZING 


@ MELTING, Etc. 


Up to 30 kW output 
complete and ready 
for production 











radio heaters Itd - berks 


wokingham 











— 


a 


HIGH SPELEDLATHE | 


Fourteen Spindle Speeds from 25-2150 r.p.m 
Clutch Control to Drive Unit. 

Large Boring Table, to carry Rear Tool Post. 
Attachments for Taper Turning, 
Milling, Repetition Turning, etc. 


34” Centre Height. 


Send for full details to: 


MYFORD ENG.CO. LTD, BEESTON, NOTTINGHAM, ENG. 


— THE NEW SUPER-7 


Dividing, 


19” Between Centres. 
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FOR ALL KINDS OF 


_ | JIGS - FIXTURES & GAUGES 


| | PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 





Guaranteed 
Precision 
Accuracy 
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G.P.A. LIMITED 





HARPER ROAD WYTHENSHAWE , MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 
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Have you a cleaning problem ? 
LET OUR EXPERTS HELP YOU! 


Olpecialines : 
D.P. CLEANING AND DEGREASING 
COMPOUNDS 





D.P. EMULSION CONCENTRATE 


PHOSMELYTE AO cleaner & rust-pro- 
tective for steel sheets and assemblies 


CHALCO DERUSTING POWDER 


CHALCO STRIPPA for removing paint 
and enamel from all metals 


DESPO (SALES) LTD. 


Metal Finishing Plant Materials Chemicals 
30 PANCRAS ROAD, LONDON, N.W.|I 


Telegrams : 
FINISHING, PHONE, LONDON 


Telephone : 
TERminus 2108/9 
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Can you 
afford 

to be 
different? 





We don’t think so. 
The KIRKSTALL 








tradition of quality } 
and service is still 
a modern need. 
| 
. Z | lhl 
Engineors chore We] 





Carbon and 
alloy also fully 
heat treated 
to engineering 
specifications 


Bright Steel Bars 


KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 Tel: Horsforth 2821 

























MACHINERY gives you just the information 
and data which are of vital importance 
in your own job. Each weekly issue 
contains a unique series of articles 
on machines, materials, and processes 
used in metal working practice. What- 
ever your position in engineering you 


cannot afford to be without MACHINERY 
CERTIFIED WEEKLY CIRCULATION—11,400 


Free specimen copy sent on request 


42s. per annum and pro rata. (Post Free) Inland and Overseas 


















ToMACHINERY, National House, West St., Brighton, 1, Eng. 
Please send us/me MACHINERY every week until I/we tell you 
to stop, for which I/we will pay 42/- per annum or pro rata. 


I/we enclose remittance herewith 











FOR ADVERTISEMENT SPACE } 


in this Journal } 


PLEASE CONTACT 


T. G. SCOTT & SON LIMITED 


Crown House, 143/7, Regent Street 





London, W.1 
(Telephone: Regent 3891) 


RATES AND FULL CIRCULATION 
DETAILS ON REQUEST 
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DEMANDS A MAN ON THE SPOT 





You cant give the service industry demands and requires 
at the end of a telephone. It requires a man-on-the 
-spot; the help and experience of somebody who is pre- 
pared to visit you at short notice. For this reason we 
have restricted the area of — wpe se 
representatives for Granor Lathes, Rushworth sheet 7 , F ; 

metal working machinery and Mitchell Lathes to We supply and service Mischell 
within 30 miles of Birmingham. Ours is a specialist 


high speed lathes for tool room 


; service and there is no doubt that Midland iadustrialists Y and production use. 
appreciate it. 


May we send you details? 





%* Our technical repre- 
sentatives will be glad 
to render you all the 
help and assistance 
possible. Your’ en- 
quiries will receive 
immediate attention. 
















ASBICHARDSONSONS A 


ESTABLISHED 1887 L70 
COMMERCIAL ST-BIRMINGHAM:I- 


BROWN ¢« SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 











—— 





Your own machines re-built 
to original specification 





THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON 


Mav we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.E 


ENGINEERING Oo 0 Fe Fis be 0 


DER ; TELEPHONE : MELBOURNE 232 









@ Max. Capacity 2 
@ Jaw size 34x 1 yy deep 
a Price £12. 15. stock 


O. ex. 


Soft cast steel jig drilled jaw blanks 


always in stock to save you time and money 
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Quicker and cheaper than air or screw operation—one simple pull or push 


speedy insertion and removal of the component. 


of handle gives instant rigid grip or 3"! opening to facilitate easy and 





Thrust taken by rigid fixed jaw—Handie adjust- 


able for right or left hand or vertical 


operation. 
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THE PARK GATE IRON & STEEL CO. LTD. ROTHERHAM 


TELEPHONE: ROTHERHAM 2141 (11 LINES) TELEGRAMS: YORKSHIRE - PARKGATE -: YORKS 
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ort he tools for the job 


Wherever wheels turn and tall chimneys smoke, 
engineers and operatives can depend on the lasting service 
given by HOLMAN Compressed-Air Plant and Tools. 
They can depend, too, on the down-to-Earth, practical 
engineering experience that enables the Holman after-sales 
Service virtually to double the value of any equipment 


f= HOLMAN Compressed-Air Equip- bearing the name HOLMAN. 
ment includes Chippers, Riveters, 
Scaling Hammers, Rammers, Roto- 
drills, Rotogrinds, Rotopumps, etc., 
together with a full range of Station- 
ary Compressors. 
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